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TO FLY NOW! | 


LYING is destined to become one of the foremost 
professions in the world. It is also destined to 
become one of the most profitable. But the rewards 
will go only to the men who get into aviation now -- 
while the industry is yet young. These are the men 
who will get the good jobs, the important positions, 
the big salaries. 


You can be one of these men. The first necessity is training. 
You must learn all about airplane structure, airplane engines, 
and aerodynamics. You must learn how to fly—how to be 


a pilot. 
WHERE TO LEARN 


There is just one place where you can get the broadest 
knowledge of airplanes and the most thorough training 
in flying. That place is Dayton, Ohio -- the birthplace 
of the airplane -- the leading city in aviation progress. 


In Dayton you will be taught mastery of the air on the great 
flying field of the Dayton Wright Company. You will 
learn flying under the supervision of expert and experienced 
teachers—men who have flown thousands upon thousands of 
miles and know exactly how to teach you what they have 
learned. You will use the very latest types of training planes. 
You will learn flying by the modified Gossport System. 


As a pupil of the Dayton Wright Company you will have 
the opportunity of visiting McCook Field—the Engineering 
Division of the Army Air Service. Here you may study 
at first hand the designing and building of many types of 
military aircraft. 


As a pupil of the Dayton Wright Company you will learn 
more than flying. You will learn the principles of standard 
airplane design, and many other things essential to real 
knowledge of commercial flying. 


With Dayton Wright facilities and Dayton Wright methods 
of training you will gain in the shortest possible time that 
knowledge absolutely essential to your success in this great new 
profession of flying. The time to learn is now—when you can 
still get in on the ground floor. 


You know that flying has a limitless future. You 
know that you can rise with the industry—if you 
only have the necessary knowledge. You know 
that the sensible place to acquire this knowledge 
is at the Training School for Pilots conducted by 
the Dayton Wright Company—a training school 
located in the very center of airplane knowledge 
and progress. 


Se 


WHAT TO DO FIRST 


Then the first thing for you to do is to write this 
company for full information regarding their Train- 
ing School. You can make your future what you 
will by learning mastery of the air. Send now for 
full details. There is no charge—no obligation— 
no reason why you should delay a moment in send- 
ing for complete free information on the course of in- 
struction offered by the Training School for Pilots. 


DAYTON WRIGHT COMPANY 


DAYTON, OHIO, U. S. A. 
“The birthplace of the airplane” 
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Widely Known and Famous 
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There has been firmly established through- 
out the country an active and intense 
allegiance to the AEROMARINE name and 
the excellence of AEROMARINE FLYING 
BOATS. 


Underlying it and stimulating it is the won- 
derfui record of their performance; the charm 
of their travel; the ease with which they 
handle; and lastly, the superb reliability and 
economy with which they serve. 


We offer to discriminating buyers a limited 


number of the famous AEROMARINE 
NAVY HS. LIBERTY ENGINED FLYING 


BOATS at prices as low as quality, perform- 
ance and prestige will allow - Write for 
illustrated, descriptive pamphlet and booklet 
“What They Say about the Aeromarine 
Flying Boat Service.” 


Agcomaring Engineering and Sales Co. 


1800 Times Building, New York 





And now on the Great Lakes between Cleveland and Detroit the 
“Black Tailed’ Flying Boats of the Aeromarine Airways are operating 
daily, adding more prestige to the Aeromarine name and helping 
America forge ahead in Aerial Transportation. 
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Building for the Future 


America needs airplanes. It may not be thoroughly 
awake to the need as yet, any more than the people 
who rode in stage coaches were conscious that they 
needed railroad trains, or the crews of the old wood- 
en three-deckers felt that they needed iron-clads. 


SL 


Europe, broke as it is, is making 
air-transportation pay and, more 
important still, is developing a 
steadily increasing number of 
landing fields and a constantly 
growing force of airmen. 


The Glenn L. Martin Company 
has the proud reputation of 
making the most reliable air- 


with this, it is steadily pushing 
forward in research, engineering, 
and intensive development work, 
in the ambition not only to 
make the best machines, but to 
make them in the best scientific 
way. 


Corporations interested in Com- 
mercial Aeronautics are invited 
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One Year Later 


NE year has gone by since on July 21, 1921 the Ostfries- 

land was sunk by an airplane bomb. That “shot was 
heard around the world.” It is significant that the General 
Board of the Navy has since submitted a program which calls 
for more rapid development of aviation, specializing in new 
types of planes, and for the completion of two large rigid 
airships, one in Germany and the other at Lakehurst. The 
board also recommends an increase of funds for the conversion 
of two battle cruiser hulls into aircraft carriers in order to 
expedite work on this much needed type of vessel and place 
them in commission at the earliest possible date. This shows 
that the lesson of the bombing of the German warships has 
been learned by the Navy. 

General Pershing on the other hand has just presented a 
plan for national defense. The accounts published make no 
mention of aviation, although the coast defense problem un- 
doubtedly has been considered by him in this connection. It 
is to be hoped that it will not require another bombing episode 
with coast forts as objectives to demonstrate how useless this 
form of protection has become against aircraft. 





Compartmented Airships 


T is usually assumed that a large airship must be built 
with several independent gas-tight compartments. For 
the sake of bringing out discussion on the subject we submit 
the question as to whether a compartmented construction is 
not rather undesirable under certain conditions. 

When multiple gas compartments are incorporated into an 
airship design it is presumably for one or more of the fol- 
lowing reasons :— 

1. To permit structural elements to be distributed at 
various points inside the hull without running them through 
the gas. 

2. To break up the head of gas when the ship is tilted to 
avoid a dangerous internal pressure at the high end. 

3. To prevent sudden surging of the gas from one end to 
the other. 

4. To facilitate inflation, deflation, and other changes in 
the volume of the gas. 

5. To provide increased safety in case of puncture or tear- 
ing of the envelope. 

From a standpoint of construction and ordinary operation, 
it is claimed on good authority that even a large airship 
ean now be built more efficiently without compartments than 
with them. This does not however take care of the safety 
item, which must be examined more closely. The question 
here is not whether compartments in themselves are a good 
thing, but whether the same weight could be put elsewhere 
to better advantage. For example, means might conceivably 
be provided for the prompt detection and repair of small 
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holes oceassioned during flight, for an insignificant weight 
compared to that of a multiplicity of partitions. 

In general, compartments are a detriment rather than other- 
wise under any conditions where a landing can be made before 
gas equivalent to the quantity in one compartment is lost. 
This would certainly apply to nearly any commercial oper- 
ation over land. For military use the danger of envelope 
damage is of course much greater. But here the very best 
safeguard is altitude, and as altitude depends primarily on 
lightness of construction, it might be well even here to con- 
sider doing away with multiple gas compartments if any 
great weight could thereby be saved. 





The Gordon Bennett Balloon Race 


T the time this issue appears, twenty competitors— 

American, Belgian, British, French, Italian, Spanish 
and Swiss—for the Gordon Bennett Balloon Cup are aloft 
“somewhere in Europe” to bring back to their respective 
country that much coveted trophy. 

This year’s contest is the eleventh for the trophy given by 
the late James Gordon Bennett. In going over the record of 
the various countries in this international contest it is grati- 
fying to note that American balloonists have won the trophy 
four times, as against twice each for Germany and Switzer- 
land, and once each for Belgium and France. 

The quality of the balloon team which America sent this 
year to Switzerland is a brief that it will give the other com- 
petitors a hard fight for the leading place. 





The Roma Report 


HE report of the board of inquiry into the accident to 

the Army airship Roma, which is reproduced in full 

in this issue, is inconclusive regarding the actual causes of 
that disaster. This was more or less to be expected owing to 
the rapidity with which the Roma went to destruction, for 
this precluded those on board to ascertain what went wrong, 
while observers on the ground were mostly untrained and so 
their impressions only possess relative-value. This seems to 
justify the report in stating that “it will never be possible 
to ascertain with absolute accuracy the cause of this accident.” 
However, the report recommends a number of safeguards 
which, had they existed on the Roma, might have prevented 
the accident. These safeguards are: (1) The use of helium 
instead of hydrogen; (2) The use of a master switch govern- 
ing the entire power plant; (3) Detachable fuel tanks, con- 
trollable from the navigating room; (4) Emergency ballast 
releases in sufficient quantity to counteract an accidental dive; 
(5) Airships should be flown at such altitude that any diving 
tendency may promptly be stopped by discharging ballast. 


















Report on Accident to the Airship Roma 


Official War Department Report Fails to Determine 


With Absolute Accuracy the Causes of the Accident 


In making public the report of the Chief of Air Service on 
the Roma disaster, the Secretary of War desires it to be under- 
stood that this is not a matter of controversy between the 
American and Italian authorities. All the facts connected with 
the accident will never be determined to a certainty. The 
separate conclusions are the result of a sincere and careful 
investigation by the representatives of both nations and are 
both worthy of consideration. The report follows: 

On Feb. 21, 1922, the semi-rigid airship Roma crashed to 
earth and was totally destroyed. This accident cost the lives 
of thirteen officers and sixteen men of the Air Service and five 
civilians. Of those on board the Roma at this time there were 
eleven survivors, all of whom were more or less seriously 
injured. 


The Investigation 


Immediately after the accident a Board of officers, consist- 
ing of Maj. Davenport Johnson, Maj. John H. Jouett, and 
Maj. Joseph T. MeNarney, all of the Air Service, was ap- 
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Bureau of Aeronautics, Navy Department, who considered jt 
together and submitted their joint comments. Comdr. J, ¢. 
Hunsaker, Chief of the Material Section, Bureau of Aero. 
nauties, Navy Department, submitted a list of questions, eop- 
sidered the answers thereto and likewise the report of the 
Board, and furnished in writing his own conclusions. Lieut, 
R. Emerson of the Fourth Naval District, Naval Aireraft 
Factory, at the request of this office made an investigation of 
the wreckage of the Roma and likewise considered the report 
of the Board. Edward Schildauer and Dr. W. Bleistein, the 
latter a German lighter-than-air expert temporarily in the 
United States, went to the scene of the accident, examined 
the wreckage, questioned a number of witnesses, and them- 
selves testified before the Board of Officers. The report of 
the Board was further considered by various officers in this 
office. 

In several eases those who had access to the report of the 
Board asked for additional information, which was furnished. 
All of these comments and opinions and the report of the 
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Approximate outline drawings of the U. 8. 


pointed to make a thorough investigation and submit a report 
embodying all of the evidence taken and the resulting con- 
clusions therefrom. The first meeting of the Board was at the 
seene of the disaster at 4.30 p. m., Feb. 21, 1922, and while 
the bodies of those who had lost their lives were being removed 
from the wreckage. The Board obtained evidence from all 
of the survivors and from a number of other persons who had 
seen the Roma in flight before any trouble developed and 
while the airship was descending. All told, the Board ex- 
amined and recorded the testimony of fifty witnesses. The 
investigation made by the Board was extremely painstaking 
and scrutiny of its report indicates that all available infor- 
mation was thus obtained and made a matter of record. 

In order to secure additional and independent opinions 
concerning the causes of the accident, the report of the Board 
was submitted to a number of persons whose training and ex- 
perience enabled them to formulate opinions which are entitled 
to much weight. Among these was Lieut. Col. A. Guidoni, 


the Italian Air Attaché in Washington, who went to the scene 
of the accident, interviewed a number of witnesses himself, 
and who was given every facility to conduct an independent 
investigation. 

The report of the Board was forwarded to G. W. Lewis, 
Executive Officer of the National Advisory Committee for 
Engineer, 


Aeronautics and Starr Truscott, Aeronautical 
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Army airship Roma 


Board, testimony, and all exhibits were then sent to the Air 
Service Engineering Division, at MeCook Field, for study and 
for a further report. Thus every possible effort was made to 
secure matured opinions upon which reliable conclusions might 
be based. 

The report gives here a brief statement regarding the prin- 
ciples and constructional features of the various types of air- 
ships and proceeds. as follows. Eprror. 


Constructional Features of the Roma 


The Roma was a semi-rigid airship, in fact, the largest of 
this type which has been constructed to date. Its gas-con- 
taining envelope consisted of a large fabrie bag divided in 
eleven main compartments by intervening fabric partitions. 

As hydrogen gas, used in airships, reacts quickly to changes 
in atmospheric pressure of temperature, with resulting ex- 
pansion or contraction, there were provided in the lower part 
of the envelope six air compartments, or ballonets, one to 
serve each of the two adjacent gas compartments. Scoops 
outside the envelope admitted air into the ballonets, whenever 
the gas pressure was so low as to require it, to maintain the 
shape of the envelope. 

The hull was attached to a steel keel consisting of twenty- 
six panels, each about 18 ft. in length. In eross section the 
width and depth of the keel varied from the maximum about 
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two fifths of the distance from nose to tail, to the smallest 
dimensions at the ends. The maximum depth of the keel was 
about 17 ft.; the maximum width at the top about 14 ft. The 
vertex of the keel was at the bottom. 

At the forward end of the keel there was provided a metallic 
framework, usually known as the “umbrella” or “nose cap,” 
to prevent the buckling of the envelope, due to air pressure. 

Along the interior of the keel there was a boardwalk from 
tail to nose. Amidships there was an enclosed cabin for pas- 
sengers and a cabin for the navigation personnel of the air- 
ship. There six motors, distributed in pairs along the keel 
and fastened to outriggers which obtained their support from 
the keel proper. These engines were staggered so that the 
propellers might not be in the slip streams from the engines 
in front of them. 

All airships are provided with rigid horizontal stabilizer 
surfaces near the tail, the purpose of which is to check quickly 
any unusual tendency of the ship to rotate longitudinally or 
laterally. In addition, there are provided rudders to direct 
the lateral motion, and rudders to alter the inclination of the 
airship to the horizontal when it is desired to rise dynamically 
or to effect a landing. 

These rudders of the Roma consisted of a box-kite like 
structure attached to the tail end of the keel. There were 
movable vertical surfaces, the operation of which could be 
controlled from the navigator’s cabin in the center of the air- 
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The semi-rigid airship Roma was designed, constructed, 
and erected in Italy. The erection began Aug. 18, 1919, and 
was completed in March, 1920. The airship was purchased 
from the Italian Government by the United States and three 
officers and five enlisted men of the United States Army were 
sent to Italy to participate in test flights and to be present 
during the dismantling, packing, and shipping of the Roma 
in order to familiarize themselves with every detail of its 
construction. The parts of the airship were designed to 
withstand calculated stresses at a speed of 77 m.p.h. with a 
factor of safety of six. The designed maximum speed was 
125 km.p.h. (77.67 m.p.h.). The contract maximum speed 
when the airship was purchased by the United States was 
110 km.p.h. (68.35 m.p.h.) 

The airship was re-assembled and re-erected at Langley 
Field, Va., during September, October and November, 1921. 
This work and subsequent flights in the United States were 
conducted solely by personnel of the Air Service, American 
Army. Rigid inspections of the entire airship were made 
before, after, and during every flight in the United States. 

On two such flights the vertical stabilizer had been slightly 
damaged due to a difference in gas prussure in compartments 
No. 10 and 11, but this damage had been repaired. The keel 
near its forward end was slightly damaged while the Roma 
was moored at Bolling Field, Washington. This damage had 
also been repaired. Certain other minor repairs, affecting 
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The U. S. Army airship Roma 


ship by means of cables. There were other movable parts 
also operated from the navigator’s cabin, which function as 
“up-down rudders.” This rudder structure was 65 ft. long, 
16 ft. high and 9 ft. wide. The “up-down rudders” or elevators 
had a total surface of about 650 sq. ft.; they were of the 
balanced type; to assist in keeping them in, or restoring 
them to a, horizontal position there were rubbers, the tension 
upon which was regulated by turnbuckles. These elastics 
were attached at one end to the elevators and at the other to 
non-movable parts of the rudder structure. 

The navigating cabin of the Roma contained instruments 
for detecting temperature and barometric changes, and others 
to register the pressure of the gas in cach compartment of the 
envelope. The pressure could be adjusted through the manip- 
ulation of the air scoop control cables. Signal cables were 
provided for transmitting instructions to the engineers in 
charge of each of the motors. There was no master switch 
by which the navigator could control or regulate the engines. 


The Points Beyond Dispute 


The following facts have been well established and concern- 
ing them there is no disagreement on the part of any who 
have investigated the accident or considered the report of 
the Board: 


in no way the structural strength of the Roma were made from 
time to time at Langley Field, Va. 

On Feb. 21, 1922, about 2.10 p. m., the Roma while on a 
trial flight testing newly installed Liberty motors, crashed to 
the earth and was destroyed by fire at a point east of Ware- 
house No. 3, and in a triangle formed by a railroad spur, 
South Street and Capp Street, Quartermaster Intermediate 
Depot, Norfolk, Va. 

Upon leaving the ground near the hangar at Langley Field, 
Va., about 1.45 p. m. on Feb. 21, 1922, the Roma rose stat- 
ically to a height of about 500 ft. and on an even keel. During 
the flight the Liberty motors functioned properly. The rear 
pair ran at 1100 r.p.m.; the center pair at 1200 r.p.m. and 
the forward pair at 1100 or 1200 r.p.m. The weight of the 
Liberty motor installation was somewhat less than the Italian 
Ansaldo motors, which they replaced. The power exerted by 
the Liberty motors during the flight was no greater than that 
which had been developed on other oceasions by the Ansaldo 
motors. 

During the flight and prior to the accident, the Roma 
answered to its controls more readily than on any previous 
flight in this country, due no doubt to the sustained higher 
speed. At no time during the flight of Feb. 21, 1922, was 
there an abrupt change in altitude or direction, on the con- 
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trary, the controls were handled gently. 

The airship was proceeding in a southerly direction and had 
turned slightly, not more than 15 deg., to the West immediately 
prior to the crash. There is no evidence whatever that the 
envelope of the airship failed. This envelope had deteriorated 
somewhat and had been patclied in many places, but was still 
fit for use and would have been usable for some months longer. 

During this last flight the Roma carried approximately 
7450 lb. of ballast, distributed as follows: Forward, center and 
rear sand racks, each carrying 1750 lb. of sand in 35 to 40 lb. 
bags; in water ballast tank 2200 lb. of water. The maximum 
rate of discharge of ballast under most favorable conditions 
was 20 Ib. per second at each sand rack and 40 lb. per second 
from water ballast tank. Total maximum rate of dropping 
ballast was 100 lb. per second under the most favorable con- 
ditions. 

The evidence discloses the fact that no ballast was thrown 
overboard during the dive. There was no method for the 
pilot to discharge all or part of the ballast instantaneously. 

After the Roma started to dive an order was given to slow 
down all of the motors. The rear two were throttled and 
ignition switched off. The center two were likewise throttled 
down. The forward two were apparently running at normal 
speed when the Roma crashed. There was no master switch 
whereby any or all of the motors could be instantly cut by the 

ilot. 
. An effort was made to check the downward course of the 
Roma by altering the position of the rudders, which were 
used to gain or lose altitude dynamically, but this was without 
avail. The rudders failed to function. Testimony to this 
effect is given by one of the officers who survived. 

Just previous to striking the earth, the Roma hit and parted 
an electric circuit carrying 2300 volts. A fire was started 
either by an electric arc, resulting from the breaking of this 
high tension line, or by other causes when the Roma struck 
the ground. There was no fire previous to this. The fire 
which consumed the Roma was propagated by two highly in- 
flammable substances—gasoline and hydrogen. 

In addition to the destruction wrought by the crash and 
the terrific fire, much of the wreckage had to be shifted, torn 
to pieces, in order to recover the bodies of those who had lost 
their lives. This made it impossible for the most careful 
examination of the keel and other parts of the structure to 
determine with certainty whether there had been any struc- 
ural failure. 

Many of those who might have been able to give essential 
testimony lost their lives in the accident. Most of the sur- 
vivors and the others who observed the destruction of the 
Roma were unfamiliar with aeronautics, were not trained 
observers, and much of their testimony is conflicting and 
serves to confuse rather than to clarify. The time in which 
these observations were taken and the lack of training on 
the part of the observers make it natural that their testimony 
in some cases can be accepted only in part. 


What May Have Caused the Dive 


The Roma, while flying horizontally and under excellent 
control, without warning took a downward course just as if 
the rudders had been suddenly turned and strongly he'd in 
the “down rudder” position. 

Any one or a combination of the following things could have 
caused this downward move: 


(a) The altitude control rudders being placed and strong- 
ly held in the “down rudder” position. 

Flattening of the upper portion of the surface of 
the nose section, due.to low pressure in the first 
compartment, with consequent bending back of the 
ribbed metal protective nose cap, (this was attached 
to the keel at its base) thus forming a virtual control 
surface against which one component of the air 
pressure would act to force the nose downward. The 


(b 


— 


stabilizers would tend to counteract this downward 
movement of the nose. The resulting downward pres- 
sure upon them would depend upon the intensity of 
the pressure in the same direction upon the nose of 
the airship. Any tendency of the Roma to dive wou'd 
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no doubt be met by a coresponding movement of the 
“ap-down rudders” by the altitude pilot. 

(c) Failure of compartments 10 and 11. These are the 
two compartments at the rear of the airship. Failure 
of pressure in them would lessen the lift in this part 
of the ship, the rear portion of the keel would tend 
to become a cantilever supporting its own weight and 
the weight of the rudders. Dropping of the rear 
sections of the keel might result. The stabilzery 
would then be in an abnormal position where they 
could no longer resist so effectively any tendency of 
the rear of the ship to rise, in fact they might even act 
like “down rudders,” although the loss of lift in the 
last two compartments would oppose this action and 
tend to depress the rear end of the airship. 
Buckling of the keel, due to excessive compression 
eaused by the pressure upon the flattened section 
of the nose, the “up rudder,” which may have been 
employed to correct the downward tendency of the 
nose, and the downward pressure upon the stabilizers 
which tended to resist the downward movement of the 
nose. 

(e) Loss of lift in the nose, due to failure in forward 
compartments. 

(f) Failure of the rudder controls by breakage of the 
“recalling rubbers” and of the rudder cables. This 
would have caused the airship to take a downward 
eourse if the horizontal rudder surfaces then fell 
into and remained in a “down rudder” position. It 
is to be noted that the breakage of the “recalling rub- 
bers” alone or the breaking of the rudder cables alone 
would not have accounted for the rudders taking an 
abnormal postion. If, however, both the rudders and 
the cables broke, it is stated that tests made in Italy 
indicate that the elevators would then have assumed 
a “down rudder” position, i.e., they would tend to 
elevate the rear end and to depress the nose of the 
airship. 

The Possible Causes of the Accident 


It must be said at the very outset that it will never be pos- 
sible to ascertain with absolute aceuraey the cause of this 
accident to the Roma. At the very best we can do no more 
than determine which of the possible causes were the most 
probable. As has been pointed out already, the time which 
elapsed between the start of the dive and the crash was very 
short. The survivors of the Roma’s crew had little chance to 
ascertain what had happened. Observers on the ground were 
generally untrained and although no doubt they gave correctly 
their ideas and impressions, it is necessary to accept with 
caution many of their statements. 

The speed at which the Roma was traveling when the acci- 
dent occurred is an important factor, but there is not sufficient 
evidence to establish it beyond question. A witness, one of 
the survivors who was testing an air speed indicator, has 
testified that it registered 51 m.p.h. It is not certain that this 
indicator, which was destroyed by the fire, gave an accurate 
rating of the Roma’s speed. A s‘fting of all the available 
evidence leads to the belief that the actual speed could not 
have been more than 60 m.p.h., and hence was 'ess than the 
contract speed. As has been already stated, the h-rsepower of 
the newly installed Liberty motors was probab'y no greater 
than that which had been de'ivered by the Arsv'do motors 
during previous flights. 

Diseussing the possible causes of the accident as sct forth 
above: 

(a) It is proven that the pilot operating the “up-down” 
rudder” contro's d'd not place these rndders in any 
abnormal position nor exert any effort to counter- 
‘act a downward tendeney of the nose prior to the 
beginning of the dive. A number of witnesses who 
observed the accident from the ground testified that 
the entire box kite-like structure appeared to have 
been distorted and revolved about the longitudinal 
axis of the airship approximately 45 deg. In order 
that such distortion of these rudder surfaces would 
have taken place, either the fastenings of the rudder 
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structure to the keel must have broken or at least a 
part of the keel itself must have been violently 
twisted from its normal postion. This box kite 
rudder was attached to the keel at three points—two 
at its top and the other one at the bottom. An ex- 
examination of the wreckage showed all of these 
joints to be intact. Any such violent twisting of the 
keel as would have resulted in the apparent displace- 
ment of the rudder is inconceivable. Furthermore, 
had these rudder surfaces from any cause assumed 
such a postion, it is beyond question that the airship 
traveling at the speed above indicated would not have 
dived straight to the ground, but would have taken 
a violent yaw to the one side or the other, depending 
upon the way in which the rudder surfaces had 
swung. All evidence goes to show that from the 
beginning of the dive to the final crash there was little 
or no variation in the direction in which the Roma 
was travelling. 

There are attached hereto two photographs, or rather 
two copies of the same photograph. Special atten- 
is called to the appearance of this box-kite-like rudder 
in these pictures. In one of them the rudder seems 
evidently to be greatly distorted; in the other it ap- 
pears in its normal position. It is evident that the 
apparent position of the rudder depends entirely up- 
on the way in which the photograph is viewed. These 
pictures are believed to prove that while the witnesses 
who testified to this distortion of the rudder gave 
their impressions correctly, nevertheless this apparent 
distortion was merely an optical illusion. In addition, 
Captain Reed, Air Service. one of the survivors and 
one of the most experienced officers on board, testifies 
that during the progress of the dive he looked back 
and the rudder structure appeared to him to be in its 
normal position. This witness was better qualified 
to testify upon this point than any of the others who 
observed the rudder during the dive. 

There is entirely reliable and competent evidence to 
prove that during the flight the pressure in the for- 
ward compartment was below normal. Something 
had gone wrong with the air scoop which fed air into 
the forward ballonet. An effort was made to remedy 
this trouble and for a time at least it was apparent!y 
corrected. It is by no means certain that the trouble 
did not re-ocecur. One of the witnesses, a survivor, 
during the flight was outside the envelope on top of 
the Roma’s nose. There was a passageway through 
the ribbed metal nose protecting structure through 
which a man could pass from the runway along the 
keel to a trap door near the top of the nose. This 
witness testifies that he attempted to come down this 
passageway and found it closed, due beyond doubt 
to at least a partial collapse of the nose cap structure. 
It seems evident that any such col'apse of this portion 
of the structure, no matter what the cause, would have 
produced a flattening of part of the nose and that 
there would have been a downward component of the 
air pressure upon the nose which would vary directly 
as the speed at which the Roma was traveling. Lack 
of pressure in the forward compartment would have 
been a contributing cause to this collapse of the nose 
eap and the consequent flattening of a part of the 
nose itself. 

There is nothing in any of the evidence to indicate 
that there was any failure of the rear compartments. 
One witness, a man of more than average intelligence 
and a survivor, testifies that about the time when the 
Roma started to dive he saw an upward buckling of 
a part of the keel between the 2nd and 3rd sections 
from the rear. This witness states that he called this 
buckling to the attention of two officers standing near 
him at the time, both of whom were killed in the ac- 
cident. It has already beén explained how such buck- 
ling of the keel might have been caused. Considering 
the speed at which the Roma was traveling, even a 
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slight buckling of the keel at the rear end would have 
caused the rudder and stabilizer to take abnormal 
positions in which they would fail to function with 
maximum efficiency and no longer counteract effec- 
tively the tendency of the Roma to dive. Such an 
upward yielding of the keel and displacement of the 
control surfaces about a horizontal axis perpendicular 
to the longitudinal axis of the airship would likewise 
account for the fact that the Roma dived straight 
toward the ground, without departing substanially 
from the direction in which she was travelling before 
the dive started. 

(e) While there is evidence that for at least a part of the 
time during the flight the pressure in the forward 
compartment was below normal, there was nothing 
to indieate a complete failure of this compartment 
nor any great loss of lift in the nose due to such 
failure. 

(f) If the cable actuating the “up-down rudder” had 
broken, unless the “reealling rubbers” had broken at 
the same time, this would probably have had no marked 
effect upon the behavior of the Roma, which would 
then have been determined by other causes and the 
ship would have remained on an even keel or have 
settled at one end or the other, depending upon the 
way in which the weight and lifts were at that mo- 
ment distributed. There is positive evidence that the 
pilot operating the “up-down-rudder” control en- 
deavored to correct the dive by operating the rudder 
but found himself unable to do so. Turning the 
steering wheel produced no effect upon the ship. This 
failure of the control to work might have been éaused 
by the breaking of the cable. A buckling of the keel 
might likewise account for slack in the control cable 
and for the consequent failure of the Roma to respond 
when the steering wheel was actuated. Furthermore, 
while there is no positive evidence to that effect, there 
is good reason to believe that the pilot who was oper- 
ating the lateral control rudder found that the airship 
did not respond during the dive. It is almost un- 
thinkable that the cables to both these rudders should 
have parted at precisely the same time. The buck- 
ling of the keel would, however, account for the 
failure of the lateral control rudder to work, just 
as it accounts for the failure of the horizontal “up- 
down rudder” to function. 

It is repeated that the actual cause, or causes of the Roma 
disaster cannot be known with absolute certainty. The fol- 
lowing seems to be the best exvlanation and sets forth the 
most probable causes of the accident. 


Some Recommendations 


Due to diffusion of the gas in the forward compartment 
and to the failure of the air scoops to operate, or to be 
operated, effectively, the pressure in this compartment was 
less than normal, causing a yielding, a bending backward 
of the metal ribbed nose cap, with the consequent flattening 
of the nose itself. This flattening may have happened grad- 
ually or suddenly. On this flattened surface one component 
of the air pressure exerted a downward influence. The 
stabilizers at the tail tended to correct this downward move- 
ment of the nose. The forces operating at the ends of the 
airship, proportional to the rate of speed at which the Roma 
was traveling, brought a heavy strain upon the keel and this 
yielded slightly near the rear end. This yielding threw the 
stabilizer surfaces in an abnormal position and they then, at 
least partly, ceased to function, and no longer resisted 
effectively the tendency of the rear of the Roma to rise and 
of the nose to go down. 

Just previous to the dive the Ruma was flying at an altitude 
of from 585 to 615 ft. She was traveling at high speed. 
Taking into consideration the existing facilities for dropping 
ballast, the Roma was flying at an altitude insufficient to 
insure static control in the air. An airship should be flown 
at such a height that any tendency to lose altitude can be 
counteracted by discharging ballast before reaching the 
ground. Sufficiert instantaneous emergency ballast releases, 
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none of which were on the Roma, should be installed to allow 
any changes of trim and to overcome sudden static losses 
of altitude. 

With or without such ballast releases, if there had been a 
master switch by which the officer in command could have 
stopped all of his motors instantly, it is also probable that 
even from this low altitude the Roma might not have crashed 
to the ground. The fact that when she struck the two for- 
ward motors were running at normal speed, had not been 
throttled down, was certainly partly responsible for the 
rapidity with which she reached the earth and for the result- 
ing crash, 

In the limited time at their disposal between the beginning 
of the dive and the crash, the officers and crew of the Roma 
did all that was in their power to prevent the accident. Due 
to the low altitude at which the Roma was flying, the time 
which elapsed between the beginning of the dive and the crash 
was too short. 

The fire resulting from this crash may be attributed to 
one or two causes. It is not known whether the gasoline (the 
motor fuel) or the hydrogen with which the Roma was inflated, 
was ignited first. The fire might have been cauesd when the 
forward motors, which were running, struck the ground, just 
as fires are sometimes caused im airplane crashes. The 
gasoline may have been ignited when the Roma broke the high 
tension electric wires. It is also possible that the hydrogen 
may have been thus ignited before any gasoline fire occurred. 

In addition to other precautions which should be taken 
when other airships are built, if gasoline is to be used for 
fuel, the tanks should be detachable and provision made by 
which they could be dropped instantly by the officer in com- 
mand. 

Undoubtedly the loss of life in this accident would not have 
been so great if the supporting medium in this envelope 
had been a non-inflammable, non-explosive gas such as 
helium. In addition to the safety measures indicated above, 
this accident shows clearly that in all large airships at least, 
whenever possible, helium should be used in place of hydrogen. 

All of the testimony concerning the disaster and all of the 
comments: thereon were freely shown to the Italian Air 
Attaché, a thoroughly competent engineer, who studied them 
with care. He set forth most clearly the views of the Italian 
designers and builders of the Roma, made available to this 
office the result of their caleulations and presented their 
opinions concerning the causes of the accident. All of these 
data received the most careful and sympathetic consideration 
in this office. 

A Non-Concurrent Opinion 


In justice to these Italian. designers and builders of the 
Roma it must be said that they do not concur fully with the 
explanations and conclusions given above. Their reasons for 
this non-coneurrence are set forth as follows: 

The drawings of the Roma show that any one in the cabin 
could not see from the window or from the inside that part 
of the keel between the second and third sections of the rear 
which is said to have buckled. Any buckling of the keel 
would have caused the rear compartments to be damaged and 
the drift wires, which were fixed to the envelope, to be torn 
loose. No witness on the ground saw any buckling and 
consequent failure of the envelope near the rear. 

Captain Reed looked back during the dive and the rudders 
appeared to him to be in a normal position. The elevator 
controls had been handled very gently and the pilot at no 
time was required to balance a strong tendency to dive by 
such vigorous action of the elevators as would cause a 
buckling of the keel. 

No matter how great the downward pressure on the flattened 
nose might have been, the force on the elevators could not 
have been greater than that foreseen in their design. The 
controls did not permit a rudder movement of more than 25 
deg. from neutral. It is proven that the pilot operating the 
“up-down” rudder controls did not place these rudders in 
any abnormal position nor exert any force to counteract a 
downward tendency of the nose prior to the beginning of 
the dive. 

All parts of the keel, of the rudder structure, and rudders 
were calculated for a speed of 77 m.p.h. with a factor of 
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safety of 6. Before assembly they were actually physically 
tested by submitting them to double the maximum calculated 
strains. Furthermore, the transmission control cables, as jg 
customary, were caleulated to break at stresses lower than 
any which would cause damage to the elevators. 

The vertical force exerted by the elevators subjects the 
keel to a bending moment which is at a maximum in the 
midship section of the keel. Had the keel buckled or broken, 
this must have taken place in the section where the maximum 
foree is exerted instead of near the rear of the airship where 
the strength, compared with the calculated stresses, is almost 
three times that of the midship section. 

The control transmission cable was a continuous one. If 
the keel had buckled so slightly as not to be discovered by 
witnesses on the ground, the pilot could still have maneuvered 
the rudders by taking up the slack in the control cables, 
Furthermore, even if there had been a buckling of the keel, 
as much as 7 deg., the transmission cable would have had 
only 8 in. of slack. The pilot could not have found the wheel 
loose as this amount of slack would have been easily taken 
up. The normal run of the cable was 22 in. in each direction, 

If there were a collapse of the nose, it is not understood 
why such trouble did not occur shortly after the start when 
the forward compartment had a lower pressure than after the 
air scoops were regulated. The witness on top testified that 
the flattening on the nose was very little. The pressure in the 
first compartment was low, but never lower than 10 mm. 
Had the nose collapsed this man could not have escaped. 
Any downward tendency of the nose might have been due both 
to pressure on the flattened surface and likewise to loss of 
lift in the forward compartment. This pressure wiuld have 
been very small if the nose had been only slightly flattened 
as testified. The loss of lift would likewise have been too 
small to require a movement of the rudders violent enough 
to damage the keel. 

It would have been necessary for the elevators to rotate 
down many degrees inorder to reach the position in which the 
effort of the elevators becomes nil. Buckling of this mag- 
nitude would have been noted from the ground. It is to be 
noted that at the midship section the lever arm of the force 
acting on the elevators is 250 ft. against the 150 ft. lever 
arm of the foree exerted on the nose. It is possible to prove 
by wind tunnel test that the bending moment due to a slight 
flattening of the nose cannot be great. 


The Italian Engineers’ Explanation 


Based upon the ascertained facts and their study of the 
evidence, the Italian engineers offer the following explanation 
of the disaster: 

Due to the high speed of the ship and to the over-balanced 
elevators, the recalling rubbers or “exercise cords”, which 
were probably over-stressed, broke suddenly. This caused a 
sudden strain upon the rudder cables and upon the other 
parts of the controlling mechanism causing the cable, or some 
part of this mechanism, to break likewise. The “up-down” 
rudders then became free and without the compensating effect 
of the exerciser cords they assumed their natural position 
of equilibrium which would give a positive angle of attack 
of not less than 8 deg. to the elevators, as has been proven by 
recent tests in Italy. This caused an immediate upward 
motion of the rear part of the Roma and her consequent dive 
to the ground. 

As the designers and constructors of the Roma are vitally 
interested in ascertaining the facts, it is thought no more 
than fair thus to set forth their reasoning and the conclusions 
which they have reached. The justice of so doing is further 
emphasized by the fact, repeated a second time, that it will 
never be possible to determine with absolute certainty just 
what was the cause of this disaster and that any conclusions 
reached, while based upon the best evidence obtainable, are 
open to question due to the reasons given above: the very short 
time which elapsed between the starting of the trouble and 
the end; the death of those on board most competent to judge 
and most thoroughly acquainted with the structure of che 
Roma; and to the bending and cutting of the metal parts due 
to the shock when the Roma struck the ground, and to the 
foree which had to be used in disturbing this debris in order 
to recover the remains of the victims. 
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Aeromarine Engine Passes 300 hr. Navy Test 


Aeromarine Model U8D 200 hp. Engine is First to 


Pass Successfully New Exacting Endurance Trials 


The Navy Department, Bureau of Aeronautics, has inaug- 
urated new test conditions for aireraft engines which mark 
a new step in aviation development. In the past it has been 
the rule to prove new types of engines by a 50 hr. endurance 
test, run in 5 hr. periods. This test has generally been re- 
garded as one of extreme severity and the few types that have 
successfully completed this period without major failures have 
been considered to have entirely proved their suitability for 
aircraft use. 

Realizing that the next step in aeronautics is the develop- 
ment of engines of far greater durability, the Bureau has in- 
creased the length of their tests to six times the old standard, 
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Side View of the Aeromarine Model U8D 180 hp. engine 
which recently passed the difficult 300 hr. test 
of the Navy Department 


or 300 hr. This ultimate limit was set in the expectation that 
any exisiting engine would have been run to destruction before 
that length of time, so that the actual life could be determined. 

The test is run in three main periods of 100 hr. each in- 
eluding 86 hr. at flying load, followed by 14 hr. at full throttle. 
After each 100 hr. the engine is put through a complete series 
of tests to check up horsepower, fuel consumption, ete., and 
is subjected to detail examinations for wear. 

This test is by far the most exacting which any government 
has yet devised for determining the life of aircraft engines. 
Indeed, we believe that no government test of aircraft power 
plants conducted abroad exceeds 50 hr. It is therefore a 
particular source of gratification to be able to state that an 
American engine, the Aeromarine model U8D, has been the 
first suecessfully to pass the 300-hr. test of the Navy Depart- 
ment, pulling its full horsepower and functioning perfectly 
in all respects at the end of the 300 hr. run. The tests were 
observed, and all records checked and certified by Navy In- 
spectors working in three 8-hr. shifts—for to get in 300 hr. 
working the standard 44-hr. week would have almost required 
three weeks. 

The accompanying graph, showing the power curve of the 
Aeromarine U8D engine at the conclusion of the 300-hr. test, 
is reproduced from the graph annexed to the official Navy 
report. From the latter the following conclusions of the test 
will be of interest to our readers: 


Conclusions of the Navy Report 


“This engine as a whole, has a useful life in excess of 300 
hr. without replacement or adjustment to any of the parts 
which effect the power output or the fuel or the oil consump- 
tion of the engine, which characteristics were maintained 
without falling off during the entire 300-hr. 
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“The condition of the entire valve mechanism including the 
driving gears and their bearings was remarkable. It was im- 
possible to find any part on the entire mechanism where either 
a micrometer or careful visual inspection would indicate a 
difference between the condition of the part and one that had 
merely run through a standard 4-hr. acceptance test. It is 
to be noted that during the entire test five only out of thirty- 
two valves were ground, i.e. after 200 hr. This was done by 
way of precaution and after the last 100 hr., it was impossible 
to detect any difference in appearance betwecn the valves and 
seats that had been ground and the others. 


“The piston assembly and cylinder sleeves showed prac- 
tically no wear, neither the wrist pins nor the rings were re- 
moved during the entire run. All rings were bright over their 
entire surface and were free in their grooves. There was no 
evidence of burning on either the pistons or the rings. The 
amount of carbon was very small, and micrometer measure- 
ments showed no wear in the pistons after the first 100 hr. 

“The same eylinder head gaskets were used throughout the 
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End view of the Aeromarine Model U8D 180 hp. engine. 


test, the heads having been taken off and replaced twice during 
the test, ie. after the first and second hundred hours. No 
water leaks whatever were noticeable in the gaskets or other 
water joints (except hose connections) during the entire run. * 


“At the end of 300 hr. the oil pump assembly was in excel- 
lent condition, the oil pressure remaining constant throughout 
each run. The magneto drive shaft and other auxiliaries were 
still in splendid condition at the completion of the run. 

“In order to bring every detail on the motor up to a life 
of 300 hr., the following changes alone are needed. Minute 
inspection of all the parts of the 300 hr. motor has failed to 


* Note-—Exception to this statement is to be made in the case of the 
water pump packing nut. This was found to be leaking after 286 hr., 
during which period it had not been replaced or adjusted. Both the 
packing nut and the pump shaft showed some wear. 
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bring to light any further points at which improvements, from 
the standpoint of durability can be suggested. 

(a) The connecting rod bearings were changed after 200 
hr., due to cracked Babbitt. It is thought that this 
was due to deflection of the bronze box under local 
loads from the shank of the integral rod. Although 
200 hr. is generaly conceded to be a long life for 
connecting rod bearings, future engines will have this 
rod end strengthened better to distribute the loads 
over the surface of the bronze box, which will be 
itself considerably strengthened to further cut down 
the distortion. 

(b) The main center bearing was in excellent condition 
after 300 hr., but the propeller end bearing was 





Power curve of Aeromarine V8D engine after completion 
of 300 hr. test 


changed at 200 hr., and there were cracks in the 
Babbitt of the front bearing after 100 hr. These 





eracks, however, did not spread during the subsequent 
200 hr., during which this bearing was still used 
These cracks are again attributed to deflection in the 
bronze shells and in future motors these will be pro. 
vided with stiffening ribs at each end. 

(c) The crankshaft propeller thrust-bearing-distanee. 
piece (in the slotted form used in this test) is entirely 
unsatisfactory, and its failure causes very serious re. 
sults. On future engines, crankshafts will be re 
designed to entirely eliminate this distance piece, 
which will be replaced by integral shoulders. The 
giving away of these distance pieces loosened up the 
crankshaft assembly and caused trouble with pro- 
peller hubs and finally with the crankshaft. 

(d) The driving connection between the magneto and 
starter drive shaft and the crankshaft gave trouble 
in the test after the electric starter had been used 
many times, and will be redesigned for future motors, 
This connection is satisfactory when only a hand 
erank is used. 

“Apart from the foregoing details the entire motor was in 
excellent condition, the examination of all parts showing in 
general that where the wear was measurable it occurred in the 
first 100 hr., and that after the engine was completely worked 
in, the wear at all points appeared to be negligible. 

“The average full throttle gas consumption was 0.4837 Ib. 
per horsepower per hour. The average oil consumption for 
the whole test was 0.0086 Ib. per horsepower per hour. The 
average full throttle M.E.P. was 134 lb. per sq. in. (Uncor- 
rected. )” 

The following table gives the averages obtained from the 
log sheets during the 300-hr. test of the Aeromarine U8D 
engine : 


Characteristics of the Engine 


From the accompanying illustrations it will be seen that in 
its present form the engine differs in some minor details from 
the original Aeromarine U8D engine described in AviIATION 
about a year and a half ago, at the time when it passed the 
standard 50 hr. test of the U. S. Navy. It was following the 
latter test, which the original engine passed with great suc- 
cess, that some minor modifications were introduced in its 
design, and it is this modified model which passed the 300-hr. 
test. 

Following are the condensed specifications of this engine. 


CONDENSED SPECIFICATIONS OF AERO- 
MARINE U8D AIRCRAFT ENGINE 


i i CL: « 606662 pach Wen nawiee canwmneeeeas 8 

DE ME i chcccrnsdaiamadhaeion bee bneee aed 200 hp. 
SE codckissocd sedcatbaewndaleeeuels meal 60° Vee 
SE Wa bn 6. eso nie 4 cle ben Sakae ea dae ee aaa 4.25 in, 
CE 8s od «ews « de KR eeeaee ad daeacieen aa 6.50 in. 
SG -- anne. «nds. o'g'o g0lehs ba Whe CRA Ee 737 ecu. in. 
Max. power at 1800 r.pm. .............. Soden adae 225 hp. 
Fuel consumption, full load per hp. hr. ............ 48 Ib. 
Oil consumption, full load per hp. hr. ............ 010 Ib. 
Dry weight of engine with propeller hub and hand 

crank and provision for starter and generator ...... 577 Ib. 
rs On Ser ie ON i nn eins anise wah 47 Ib. 
Additional weight of electric starting motor ........ 9 Ib. 
Additional weight of generator .................. 12 Ib. 


Heat loss to cooling water (on 18,900 B.t.u. fuel) ..17 per cent 


AVERAGES TAKEN FROM LOG SHEETS OF 300 HOUR ENDURANCE TEST ON AEROMARINE MODEL U-8-D ENGINE 











86 hr. Runs 14 hr. Runs 
aie 142 hp. at 1700 r.p.m. _Full Throttle at 1650 r.p.m 7 
Av. of 3 Av. for 
1st 2nd 3rd 86 hr 1st 2nd 3rd 3, 14 hr. 
Runs Runs 
I a i he a te are dc 1711.8 1711.0 1719.9 1714.2 1674 1657 1656 1662 

Di i606 ¢e¢ed bashes 66.6 90.67 85.61 86.15 87.47 124.01 126.2 126.5 125.2 
“sie « Rais! <ilesa't.6500 154.51 146.40* 149.7* 150.2 207.7 209.0 207.7 208.1 
Corr: b.hp. m.e.p. Obs’vd. ...... 133.2 135.5 134.7 134.4 
“—- = Ib. Gas Obs’vd. 

SL Is «0 dateed adds weieeo's © 495 .502 .5138 .503 4803 .487 484 4837 
Lb. Oil /Obs’vd. b.hp./hr. ...... -0139 -0089 .0142 .0123 .0103 .0072 .0084 .0086 
Me MAT CMAD ccccacccecee 153.8 156.4 153.5 154.4 151.5 153.8 153.6 153 
Water Temp. (out) ........... 169.2 170.2 169.25 169.5 170.7 169.5 170.0 170 
Oil CED <. 26.0 dabtide wae 147.8 141.9 147.06 145.6 151.8 141.2 157.4 150.1 
Oil ED o's amth'ee nba « 9% 151.3 150.2 150.7 . 150.7 155.8 146.5 159.8 154.0 
EE SLs, 0s atktis. wre ght. Ma here 55.0 55.0 55.0 55.0 55.0 53.0 67.5 58.5 
Avr. Barometer Air Temp, ..... 83.4 71.04 80.3 78.3 92.6 76.2 85.2 84.6 


Note:—No corrections for temperature and pressure are made, due to the fact that the barometer readings do not check 


(within a reasonable amount) with the Standard barometer at New York Weather Bureau. Amount of variation will be deter- 


mined and corrections then made. 


* The average observed horse power for the first 86 hr. was 154.5. The Bureau of Aeronautics requested that the club be 
cut down to allow the motor to develop only the horse power specified in the Navy Specification, ie. 142 hp. at 1700 r.p.m. For 
the second and third’ 86 hr. runs, a smaller club was used in accordance with the Navy’s request. This club developed 146.4 hp. 


at 1711 r.p.m., as shown by the second 86 hr. run. 


i Cr 
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The general design of the engine is such as to give a struc- 
ture of the maximum rigidity, together with accessibility and 
long life of the working parts. A single casting forms the 
erankease and water jackets. The detachable cylinder heads 
are aluminum castings and can be removed with valve gear 
intact, without disturbing the rest of the engine. 

The carburetors are placed on either side of the engine 
above the engine bearers, and the exhaust pipes are between 
the two cylinder blocks. Exhaust manifolds can be furnished 
to lead upward at the center of the engine or toward the anti- 
propeller end and outward around the ends of the cylinder 
heads. Pressure oil feed is supplied to all important moving 
parts by a geared oil pump in the sump. A large drain pump 
is provided to discharge oil from the sump into an outside 
tank, in case the dry sump system is used. Ignition is by two 
Splitdorf magnetos operating independently. 

The engine is fitted with a geared hand crank, which may 
be had with the Aeromarine back-fire release, if desired. Pro- 
vision is also made for electric starting motor and generator. 

The propeller hub takes a standard size propeller, bore 
3.146 in., 8 bolts on 6.693 in. cirele. 

Gun Synchronizer Drives of an approved type can be sup- 
plied. 





Aerial Trespassers Exonerated 


Flying over land posted against trespassers does not con- 
stitute a trespass, at least not under the Pennsylvania act of 
1905, according to Judge Charles Corbet of Punxsutawney, 
Pa. He reversed the decision of Justice of Peace Rowan of 
that city after the latter had fined Harold O. Nevin and Leon 
D. Smith, aviators, $1 each for trespass. 

The aviators are well known in Elmira and recently staged 
exhibition flights at the county fair grounds. 

Smith, Nevin and Cole obtained a landing field on a farm 
near Punxsutawney. O. P. Grube who owns a farm ad- 
joining the landing field objected to their flying over his 
property and made information against them for trespass. 
At the hearing before the Justice of the Peace no evidence was 
produced that the aviators had set foot upon his land. How- 
ever they admitted having flown over his property at various 
heights and it was upon the admission that Mr. Grube and 
his counsel insisted upon a conviction. Cole was discharged 
but Smith and Nevin were assessed $1 each and costs. 

Counsel representing Smith and Nevin prepared a petition 
of appeal, which was presented to Judge Corbet. The appeal 
was allowed by the latter, who established a decidedly inter- 
esting precedent. It was’ maintained that the airmen were not 
guilty of trespass in that they had not set a foot upon the 
ground of Mr. Grube and that the act, under which the in- 
formation was made, had no provision for such a trespass as 
alleged in this instance. 

The information against the fliers was made under the act 
of 1905, a game act, which forbids trespassing on land that is 
posted. No decision has ever been rendered in Pennsylvania 
as to trespass where only the air above posted property is 
involved. 
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In reversing "Squire Rowan’s decision, Judge Corbet placed 
the costs of the initial hearing and appeal upon Mr. Grube. 
The costs amount to about $100. 


The testimony originally offered was to the effect that Nevin 
had started his machine from the landing field and flew over 
the Grube farm at a height of about 50 ft. for a distance and 
then rose to a height of about 350 ft. No testimony was 
offered to show that Smith had flown over the Grube farm. 

The case is to be carried to the appellate court in Pennsyl- 
vania, according to W. B. Adams, attorney for Mr. Grube. 
Mr. Adams stated that Mr. Grube has started the proceedings 
purely to ascertain the law in the case and the rights of land- 
owners in relation to airplanes and other vehicles of the air. 
Mr. Adams is of the belief that Pennsylvania will soon enact 
legislation governing the height at which airplanes, ete., must 
fly and he believes that this case will be largely instrumental 
in bringing about such legislation. e 





General Classification of Instruments 
N.A.C.A. Report No. 125 


This report (No. 125) of the National Advisory Committee 
for Aeronautics, by Mayo D. Hersey, is intended as a technical 
introduction to the series of reports on aeronautic instruments. 
It presents a discussion of those subjects which are common 
to all instruments. In the first place, a general classification 
is given, embracing all types of instruments used in aero- 
nauties. The arrangement of information dealing with these 
various instruments throughout the reports is then briefly 
indicated as a guide to the reader. Finally a classification 
is given of the various problems confronted by the instrument 
expert and investigator. 

In this way the following groups of problems are brought 
up for consideration: First, problems of mechanical design; 
second, human factor; third, manufacturing problems; fourth, 
supply and selection of instruments, fifth, problems concern- 
ing the technique of testing; sixth, problems of installation; 
seventh, problems concerning the use of instruments; eighth, 
problems of maintenance; ninth, physical research problems. 
This enumeration of problems which are common to instru- 
ments in general serves to indicate the different points of 
view which should be kept freshly in mind in approaching the 
study of any particular instrument. 





Kansas City Airport 


Plans for an airport which will’ make Kansas City a leader 
in commercial aviation were announced June 20 by members 
of the Flying Club. A 53 acre field, which will be leased to 
the government and operated under supervision of Air Service 
officers, is being purchased by a group including Rogers Crit- 
tenden, Fred H. Harvey, Robert R. Lester, Maj. Howard F. 
Wehrle and Simpson Yeomans. Major Wehrle, who super- 
intended the construction of Hazelhurst (now Curtiss) Field 
at Garden City, will be managing director of the Kansas City 
airport. 








International Newsree]l Photo 





The Fokker Model FW1 torpedo seaplane (400 hp. Liberty) now being experimented with at Anacostia naval air station 

































——————  ———————E———— 















Description of the Hannover Glider 


Interesting Particulars of the Glider Which Made 


41/4 Mile Cross Country Flight in 15 min. 40 sec. 


The Hannover glider on which Arthur Martens made the 
longest gliding flight on the second Rhén meeting, and on 
which he subsequently flew across country a distance of 4.6 
miles in 15 min. 40 sec., was built to the designs of Dr. G. 
Madelung by members of the flying club of the Hannover 
technical high school. The aerodynamic properties and be- 
havior of the machine were investigated by the Gottingen 
Laboratory. 


The Fundamental Points 


In the construction of the Hannover glider the following 
main points were considered fundamental : 

(1) From the aerodynamic viewpoint it was desired to ob- 
tain the smallest possible rate of descent. A high-lift aerofoil, 
high aspect ratio, reduction of parasite resistance, and a 
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Polar diagram of the Hannover glider. Co = lift; Cw = drag. 
(German absolute units) 


particularly suitable form of fuselage were selected for this 
purpose, giving an L/D equal to 16, that is, a gliding angle 
of 1 in 16. 

(2) From the viewpoint of static requirements, rigidity and 
resistance against loads of greatly varying magnitude were 
sought. 

(3) Constructionally great simplicity and ease in assembling 
and dissembling was desired. 

The general appearance of the Hannover glider, and its 
principal dimensions may be gathered from the accompanying 
outline drawings, in which the dimensions are given in milli- 
meters. Converted into English units, the principal charac- 
teristics of the machine are: span 41 ft. 6 in., chord amidwings 
4 ft. 9 in., chord at tip 2 ft. 6 in., mean aspect ratio 1:10, 
total wing area 172 sq. ft. 


How the Wings are Built 


The monoplane wing is built in three sections, namely a 
center section 21 ft. 9 in. by 4 ft. 9 in., and two outer panels 
of decreasing chord as shown in the outline drawings. The 
center section is set at 0 deg. incidence and has a uniform 
profile which varies but slightly in depth, while in the outer 
panels both the thickness of the wing and the incidence de- 
crease toward the tips. 

The wing is built up around a main spar of I section and 
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Outline drawings of the Hannover glider (Dimensions in 
millimeters ) 


lattice construction which is located in the center of pressure 
line. The dimensions of this spar were determined with a 
view of the shocks the machine has to absorb on landing when 
the wing tips turn over on the ground. For this reason the 
main spar was given a safety factor which in no case is less 
than 5, and which in some places is 10. By a suitable con- 
struction of the spar the weight was nevertheless kept within 
a minimum. In connection with this spar the front third of 
the wing was constructed as’a torsion resisting tube, a result 
which was obtained by covering this part of the wing with 
plywood, which gives it in all parts a safety factor of at least 
2.5. This construction insures considerable rigidity and re- 
sistance to deformation, and affords at the same time a smooth 
and rigid leading edge, thus insuring the permanency of the 
aerofoil’s contour. 

The main wing ribs are spaced 18 in. apart, and are de- 
signed to withstand flying loads up to 40 kg./sq. m. (8 lb./ 
sq. ft.). To take care of the different flying stresses, secondary 
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(false) ribs are built into the leading portion of the wing, 
some of which extend aft to the trailing edge, to insure the 
eontinuity of the contour. The portion of the wing which is 
not stiffened with plywood, is covered with fabric. 

The wing is secured to the fuselage by means of three bolts. 
One of these bolts passes through a steel fitting which sur- 
rounds the spar in the center, and connects it with a corre- 
sponding fitting mounted on the upper centerline longeron of 
the fuselage. At the rear of the wing two fittings mounted 
on the main ribs connect them to vertical struts of the fuse- 
lage. The fittings and bolts are of ample proportions to 
jnsure safety, and are so constructed as to permit of the 
wings being shifted back or forward a distance of 8 in. By 
this means it is possible to equalize differences in the weight 
of the respective pilots so the machine can be flown without 
affecting the longitudinal trim, or requiring special setting of 
the elevator. Although the wing and fuselage fittings are of 
ample proportion for all stresses that may. occur, it was con- 
sidered advisable to brace the wings to the fuselage by means 
of four sloping struts. These answer mainly the purpose of 
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taking up the lateral shocks which may occur on landing when 
the machine rolls over onto a wing tip. 


Special care was taken in the design of the fittings which 
connect the center section with outer panels, so as to insure 
absolute rigidity in severe landing shocks and in dives. For 
this purpose the ribs oceurring at the end of each section 
(center and outer) are reinforced, and the relative pair is 
connected by means of three bolts, one at the leading edge, 
and one each at the upper and lower flanges of the I-section 
spar. These bolts as well as those of the main wing fittings 
are quickly removable and may be inspected through little 
trap doors. Repairs and dissembly are thus greatly facilitated. 

Ailerons are of the non-balanced type, each having an area 
of 88 sq. ft., and are controlled by ropes. 


The construction of the fuselage follows fairly orthodox 
lines, consisting of wooden longerons and cross-pieces, fabric 
covered. Unusual, however, is the landing gear, which consists 
of three football-like spheres which are allowed to rotate 
in suitable sockets. 





Dutch Instrument Competition for Fog Flying 


The technical commission of the Royal Dutch Aero Club 
will hold a competition for the advancement of the safety of 
commercial aviation, with particular regard to landing in fog. 
Following are the rules of this competition: 


Prizes 


I. The chief prize of F. 3000.—(three thousand guilders) 
will be awarded to the person, that sends in the best apparatus 
(instrument or set of instruments), with which in an air- 
plane, flying in a thick fog, the height above the ground or the 
surface of the water can be measured. 

The conditions are as follows: 

1. The indication must take place independent 

(a) of any installation on the ground or on the water; 

(b) of the atmospheric pressure. 

. The error of the indication may 
(a) not exceed 1 meter on a height below 10 meters; 
(b) not exceed 10 per cent of the true height at an 
altitude between 10 and 300 m. 
3. The indication, as mentioned above, must take place in 
an airplane, of which the velocity has 
(a) a horizontal component of 10 to 50 meters per 
second ; 
(b) a vertical component of 0 to 5 meters per second. 

II. The competition is open to competitors of all nation- 
alities. 

III. Not later than Mareh 15, 1923, the following docu- 
ments must have reached the Jury, who chooses as residence 
the Offices of the Royal Dutch Aero Club, Heerengracht No. 
13, The Hague, Holland. 

(a) A sealed envelope, outwardly marked by a word or 
a device with an address for correspondence, contain- 
ing the name and the address of the competitor. 
This word or device must appear on all other docu- 
ments of the competitor. 

(b) Deseription of the apparatus, accompanied by draw- 
ings or sketches, which may include at the utmost 
twenty pages quarto typewritten and 5 sq.m. drawing, 
threefold. The Dutch, French, German or English 
languages may be used. 

(ec) A proposition of the competitor for the method of 
testing his apparatus. 

(d) A declaration of the competitor, renouncing all 
claims for damages and engaging himself to desist 
from any action against the decision of the Jury. 

(e) A declaration of the competitor, that he is willing to 
send his apparatus to the Jury for testing within 
thirty days after the request of the Jury has been 
sent to the address for correspondence. 

IV. The Jury is composed as follows: 

Dr. ir. N. B. Wolff, Director of the Aeronautical Institute. 

of the Dutch Government; president of the Jury. 


bo 





Dr. J. M. Burgers, professor at the Technical University, 
Delft. ‘ 

Lieut. W. Gauw, Naval flying officer. 

Capt. F. A. van Heyst, Army flying officer. 

Dr. C. Schoute, Sub-Director of the Royal Dutch Meteor- 
ological Institute. 

Ir. B. Stephen, Chief Engineer of the Technical Service 
of the Dutch Army Flying Corps. 

J. Terpstra, Head of the Technical Service of the Navy 
Flying Corps. 

Ir. A. G. von Baumhauer, Sub-Director of the Aeronau- 
tical Institute of the Dutch Government; secretary of the 
Jury. 

The Jury may, if necessary, consult other authorities or 
institutions. The decisions of the Jury are by majority of 
votes; when votes are equally divided, the President decides 
on the question. The Jury decides about the admission of the 
instruments to be sent in. 

In case of non-admittance the competitor will be notified 
accordingly, the Jury not being obliged to give any reasons. 

In all eases the Jury decides in the highest resort. The 
Jury has the right to divide the prize, to reduce it, to with- 
hold it or to award it wholly or partly, even if the conditions, 
mentioned in par. I, are not quite fulfilled. 


The Tests 


V. The Jury decides about the method and about the place, 
where the tests are to be held. The instruments must also be 
tested during flight. 

At the request of the competitor the Jury may allow the 
tests to take place outside the Dutch Kingdom under the super- 
vision of a competent body, which must be approved by the 
Jury. The costs must be paid by the competitor. 

The competitor may attend to the tests and at the request of 
the Jury render assistance. 

VI. The instruments and the rights connected therewith, re- 
main the property of the competitor. When the tests are 
finished, the descriptions will become the property of the Royal 
Dutch Aero Club. The Jury and their advisers are bound to 
seerecy until the beginning of the tests; as the Jury and their 
advisers however do not take any responsibility for damages 
resulting from untimely publication, the Jury advises com- 
petitors to apply for a patent for their inventions before send- 
ing the description to the Jury. . 

VII. The Jury will finish the tests, if possible, within three 
months after receipt of the apparatus. ; 

VIII. The Jury will send in the results with explanatory 
notes to the technical papers for publication. The apparatus 
will be sent back to the entrant and the prize will be distrib- 
uted to the winner within one month after this publication. 

IX. In eases of doubt the Dutch text of these rules will be 
binding. 
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New York to Brazil Flight 


A flying boat trip from New York to Rio de Janeiro, 
Brazil, with an intermediate flight up the Amazon, making a 
total of nearly 8500 miles, is being planned by Walter Hinton, 
one of the pilots of the U. S. Navy flying boat NC4 during the 
latter’s transatlantic flight, and Dr. Euclydes Pinto Martins, 
of Pernambuco, Brazil. The latter will be assistant pilot and 
navigator, and John Wilshusen engineer. 

The Curtiss H16 flying boat (2-400 hp. Liberty engines) 
with which the trip is to be made has been acquired from the 
surplus stock of the Navy, and is being fitted out at the Naval 
Aircraft Factory at Philadelphia. Various changes have been 
incorporated in her structure: the hull has been reinforced on 
the bottom, and new type of radiators and propellers are being 
fitted. The boat has been named the “Sampaio Correia,” 
after the president of the Brazilian Aero Club. 

Following is the tentative schedule of this flight, with the 
approximate distance in nautical miles: New York to 
Charleston, S. C. 600 naut. miles; to Nassau, B.W.I., 480; 
to Port-au-Prince, Haiti, 470; to San Juan, P.R., 420; to 
Fort-de-France, Martinique, 390; to Port of Spain, Trinidad, 
300; to Georgetown, British Guiana, 380; to Paramaribo, 
Dutch Guiana, 225; to Para, Brazil, 540; to Manaos (up the 
Amazon) and return, 1500; to Maranhao, 250; to Aracaty, 
420; to Natal, 200; to Parahyba, 78; to Recife (Pernambuco), 
70; to Bahia, 390; to Rio de Janeiro, 734. The arrival in the 
latter city is scheduled to coincide with the inauguration of the 
World’s Exposition celebrating the centennial of Brazil’s in- 
dependence. 





Locating Lost Lakes 


Locating and photographing undiscovered lakes in the 
national forests of Alaska are the latest uses to which the 
airplane has been put, according to the Forest Service, De- 
partment of Agriculture. 

It has long been known that there are many lakes on the 
head-lands and islands traversed by the inside passage between 
Seattle and Skagway that do not appear on any map. During 
the New York-Nome flight made by Army aviators, lakes were 
frequently sighted which could not be found on the latest and 
most authentic maps of the territory. Tales of unknown 
water bodies are constantly being brought in by trappers and 
prospectors. Less than a year ago a lake 442 miles long and 
1% mile wide was discovered at the head of Short Bay. This 
lake has over 1000 acres of surface area and is less than 114 
miles from tidewater, yet because of the surrounding country’s 
rough topography has remained unknown and unnamed. 

Recognizing that many other of these “lost lakes” may be 
sources of valuable water power, the Forest Service has laid 
plans to map this no-man’s land of the north by means of 
aerial photographs. A few days’ flight, it is said, will be 
sufficient to cover the area with a degree of accuracy that 
would require many years and great expense to accomplish 
by ordinary methods. The work, which has been approved by 
the Federal Power Commission, will be done by seaplane, 
flying from Ketchikan as a base. 





Indianapolis Offers Help 


Since the outbreak of the railroad strike the Postmaster 
General has received innumerable offers from private sources 
volunteering automobiles, trucks and airplanes to keep the 
mails going. These offers have been the subject of keen 
gratification to the Postmaster General, who in personal com- 
munications has already expressed his appreciation of this 
display of patriotism and of loyalty to the Government. 

The latest offer received at the Post Office Department is 
from the Aero Club of Indianapolis. The club has six air- 
planes ready to take to the air on a moment’s notice to deliver 
the mails. The Indianapolis organization embodies the 46th 
Pursuit Squadron, Organized Reserve, having pilots, 
mechanicians, maintenance of way specialists and field mana- 
gers prepared for instant service. 


Cincinnati Airport 


The following additional information regarding the (jp. 
cinnati airport has been received from the Cincinnati 
Chamber of Commerce. 

Realizing the strategic point offered by the geographical 
location of Cincinnati and its relative position; namely, the 
hub of the wheel, on the rim of which are located varios 
cities having flying fields, the president of the Chamber of 
Commerce appointed an Aviation Committee to make a survey 
of local territory and to select the best possible site. 
were also spurred on in their work by the promise of the War 
Department to furnish hangars and other necessary equip- 
ment for the maintenance of an air squadron O.R.C. These 
promises resulted in the organizing of the 100th Division 
Air Service O.R.C., whose personnel consists of Cincinnati 
flyers. ; 

The field which has been selected, consists of 100 aeres, 
more or less, and is located as follows; 13 miles from the 
center of the city (Post Office) on the main line of the CL, 
& N. Railroad and immediately north on Blue Ash. An 
electric interurban line runs parallel with the C.L. & N. Rail- 
road at the location of this field. The field is reached from 
the city by three highways; namely, Madison Road through 
Madisonville; Reading Road through Reading, then east over 
Cooper Avenue, and by Montgomery Road through Norwood, 

At the present time, the greater part of this field is avail- 
able for landing purposes, and is marked with a white cross, 
30 ft. by 20 ft. 

The plans are that this field will be dedicated sometime 
in August, when Capt. Eddie Rickenbacker will fly from 
Detroit and likewise, flyers from Camp Godeman, Louisville, 
McCook Field, Dayton, and from the Fifth Army Corps, 
Columbus, Ohio. It is probable that a holding and operating 
company will be formed at a later date. In the meantime, 
the field is open to all flyers. 

The cost of the field will amount to over $20,000 part of 
which has been paid in and the balance is being raised by the 
Committee through public subseription. 





Aircraft for Rumania 


Jean U. Koree, royal consul of the Rumanian government, 
1834 Broadway, New York, (Columbus 6786) has applied 
to the Aeronautical Chamber of Commerce for information 
and prices covering airplanes, engines and equipment suitable 
for freight and passenger carrying lines which are to be 
established by the Rumanian government. Mr. Koree states 
that financial arrangements are to be made by the Danubian 
Corporation through the Irving National Bank, New York. 
Mr. Koree is interested in the Danubian Corporation, an 
American company which has offices in the Woolworth 
Building, New York. He states that up to $250,000 is avail- 
able for-the purchase of flying equipment. 

Mr. Koree explains that the transport situation in Rumania 
is critical. Railroads are inadequate. Bucharest, the capital, 
lies about seventy-five miles inland from the Black Sea ports. 
It is the intention to establish several lines radiating from 
Bucharest, one to tidewater at Kustendje, and northward 
toward Ukrainia, and another clear to the Hungarian frontier 
to connect with existing trans-European train service which 
is very unsatisfactory. 





Aircraft Appropriations, 1922 -- 23 


The following sums were appropriated for Aviation for 
the fiseal year 1922-23. 


Air Mail $1,900,000 
Army 12,895,000 
Navy 14,803,560 
N.A.C.A 210,000 

$29,808,560 
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Trade Notes 


It has become evident more and more during the past year 
that aeronautics needs to go through considerable additional 
development and research work. Recognizing this, The Glenn 
L, Martin Co. has expanded into a program of this nature 
and has very materially enlarged its activities and facilities 
for such work. Its engineering and research organizations 
are now larger than at any time in the history of the com- 
pany. The work of these departments embraces both the 
military and commercial phases of aeronautics and the pro- 

being made promises some unusual and revolutionary 
jdeas in advanced types of commercial and military craft in 
the near future. 

Herman T. Kraft, chief aero engineer for the Goodyear 
Tire and Rubber Co. leaves next week for Philadelphia, 
where he will spend some time at the naval aircraft factory 
going over the car layout for the new Z-R-1. 

That Goodyear intends to maintain its position as the fore- 
most manufacturer in the lighter-than-air field, is evidenced 
by the importance attached to research and development work 
in aeronautics by the Akron concern. Charles Zimmerman, 
Aero Development Engineer at Goodyear sailed July 8 for 
Europe in the interest of his company. Mr. Zimmerman will 
visit England, France, Germany, and Italy, where he will 
study the latest developments in aeronautics. 

Announcement will be made shortly of the result of ex- 
periments made by Goodyear in applying nickel by an elec- 
trolytic process to wooden aircraft propellers. Their aero 
engineers have been experimenting for some time on this with 
encouraging success. . 

The latest type of Farman Cabin Hydroglider, which is 
illustrated on this page, carries ten passengers and makes a 
speed of 45 to 50 m.p.h. drawing only 8 in. of water. This 
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glider is propelled by a 190 hp. Renault motor and air pro- 
peller. The Farman company has also developed a “Baby 
Glider” which is proving very popular abroad. Two such 
“ships” may be seen in the accompanying illustration, racing 
on the Seine River, near Paris. These little boats weigh only 
350 Ib. and draw 3 in. of water.. They are propelled by a 
10-12 hp. Anzani motor and air propeller, which gives them 
a speed of 16 m.p.h. Both types of hydrogliders are sold in 
this country by Wallace Kellett Co., Inc., Widener Bildg., 
Philadelphia. 

Captain Amundsen’s J-L all-metal monoplane, with which 
he plans to make a dash over the North Pole, is completely 
equipped with Pioneer instruments. These include two com- 
passes, speed and drift indicator, air speed indicator, turn 
indicator and bank indicator. All of these instruments are 
the products of the Pioneer Instrument Co., of Brooklyn, N. 
Y., the largest manufacturers of aircraft instruments and 
equipment in the United States. Captain Amundsen expressed 
himself as being greatly pleased with the apparatus he was 
able to secure, as these American instruments are much bet- 
ter than anything of the kind he had seen abroad. 

Harry Vissering, of Chicago, American representative of 
Luftschiffbau-Zeppelin advises that they are building a small 
Zeppelin of 30,000 cu. m. hydrogen capacity. This ship is 
for their own use, and is being built for the following 
reasons:—1 They want to get “airships in the air” instead 
of merely doing a lot of talking as some of their competitors 
are doing. 2 They wish to make a lot of experiments with the 
view of completing research work done during the four years 
of interruption of construction work foreed upon them by 
the attitude of the Allied and Associated Powers. 3. The 
ship will be used as a training ship for the crews necessary 
for the Spanish-Argentine line. They expect to have the ship 
finished during the winter 1922-23. 
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- 


Farman baby gliders in a race on the river Seine, near Paris. Below: The latest type of Farman cabin glider, 


which accommodates ten passengers 
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Landing Field Information 
Notice to Aviators No. 5 (1922) 


The following landing fields have reported to the Office 
of the Chief of Air Service: 
California 
Alpine.—Emergency; situated on Viegas Mountain. 
Del Mar.—Good field on golf course. 
Nellie—Field on Rhoderick Mountain; poor. 
Point Loma, Ramona, Rosedale, San Luis Rey, Soledad 
and Warner Springs—Emergeney; no data. 
Colorado 
Kobe.--Good emergency field. 
Illinois 
Round Grove.—Seventy-seven miles from Iowa City on 
Chicago & North Western Railroad. Field one-half mile 
south of railroad station; supplies available. 
Sterling.—Permanent field near Rock River, near U. S. Gov- 
ernment dam. Two other fields in vicinity; supplies available. 
Maryland 
Frederick—Good emergency landing at Rose Hill Manor. 
Massachusetts 
Springfield.—Springfield Trunk Air Line Station. 
new field. 


, 


Good 


Mississippi 

North Carrollton—Dunean Field; one-half mile northwest 

of city, 28 acres, wire fence. 
Nebraska 

Bushnell.—Emergency, 10 acres, square, no obstructions. 

Oconto.—Alfalfa field 1000 by 2000 ft. Wet in long rainy 
spells; joins city on north; supplies available. 

New Jersey 

Hightstown.—-Pasture, good at all times; 2000 ft. square. 

Pine Valley.—Ireland Field, operated by the Curtiss East 
Airplane Co.; 1,500 feet by 1,200.ft. Fairly dry after rain. 
Two hangars; supplies available. 

Port Murry.—Eighty-seven and one-half miles from Min- 
eola on the Delaware, Lackawanna & Western Railroad. 
Good field; supplies available. Near Morris Canal and rail- 
road water tank. 

New York 

Corning.—Landing field being constructed at junction of 
Chemung River and Post Creek, opposite railroad shops. 

Wellsville—Emergeney field, pasture, good landing. 

North Carolina 

Camp Glenn.—Seaplanes only; United States Coast Guard 
and radio station. 

Clinton.—Emergeney landing only. 

Rocky Mount-—Field 1 mile north of town, 
well drained, 2,000 by 700 feet. 

North Dakota 

New Salem.—Keuther Farm, 160 acres, square, good sod, 

good drainage; supplies. 


smooth and 


Ohio 
Arcanum.—Miami Valley Air Co. Field and Flying School. 
Pennsylvania 

Bradford.—Emery Aviation Field, 1,500 by 300 ft., 1 mile 
from city. Wind cone, hangar; supplies available. 

Pittston.—Good field at West Pittston. 

York.—Four miles east of York on Lincoln Highway and 
interurban line, 1,500 by 2,000 feet. 

Tennessee 
Tiptonville—Emergency; no data. 
Texas 

Conroe.—Conroe Airport; municipal; 445 by 100 yd., hard 
surface, good drainage, 1 mile from town. 

Seguin.—Good field, used by Air Service during war. 

Virginia 

Berryville—Emergency field east of town. 

Featherstone—1500 ft. by 500 ft., on Potomac River be- 
tween Occoquan and Cherry Hill. 

Manassas.—Sodded field; good in any weather; 900 by 300 
ft.; 1 mile from town. 

Wisconsin 

Kenosha.—Southwest corner of city along railroad tracks; 

excellent field. 
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Oshkosh.—Three miles out of city; excellent fie'd operated 

by the Lutz Aviation Company; hangar and supplies on field, 
West Virginia 

Capon Bridge-—Field at foothills of Capon Mountain, 
Good field, well drained. 

Sistersville——Two fields on Ohio River near town. Another 
field 1 mile south of Hanford City, 600 by 1,250 ft., level 
well drained. : 

White Sulphur Springs.—Golf course at hotel available for 
landing at any time. 

Wyoming 

Medicine Bow.—Smooth field on prairie clear of sagebrush, 
Wind cone at east and west ends. South of Union Pacific 
tracks and near small cemetery. Available the year round, 

Rock River.—Good field west side of Union Pacific tracks: 
distinguished by huge snowsheds over railroad tracks. Tesi. 
gation ditches to be avoided. 





“Propulsion Efficiency vs. Performance” 


Editor, AVIATION :— 

In the issue of Aviation dated July 10 there appeared 9 
criticism by Archibald Black of our article “Propulsion 
Efficieney vs. Performance”. Mr. Black points out that our 
numerical example does not agree with the data which he pre. 
sents applying to the DH34. 

In checking Mr. Black’s ecaleulations we find that he has 
made a slight error. The pay load of the theoretical machine 
based on his assumptions should be 5.75 instead of 5.65 and 
the per cent increase in pay load should be 30 instead of 27, 

In “running hurriedly” over our figures Mr. Black evidently 
did not notice that most of the diserepaney between 52 : 
cent gain as indicated by our example and the 27 per cen 
gain as indicated by his example is due to the difference i 
the weight of fuel.and oil assumed. The DH34 has evidently 
been equinped for the London to Paris route which is a mué 
shorter distance than the average non-stop flight required 
of the commercial airplane, particularly in this country. Jug 
as fuel economy hecomes more and more important as thé 
endurance is increased so also does propulsion efficien 
Using the data given by Mr. Black for the DH34, the per 
cent increase in pay load has been ealeulated for various 
endurances, assuming that the propulsion efficiency may be 
inereased by the ratio of 80/70. Tabulated results are given 
helow: ; 


Weight of Endurance at Endurance at Increase in : 
Fuel and Oil Full Throttle Cruising Speed Pay Load 4 
(Lb. /hp.) (hours) (hours) (per cent) % 
1.45 2.7 3.5 aq & 
2.16 4 5.2 36 3 
3.70 5 6.5 41 5 
8.24 6 7.8 59 * 
3.78 7 9.1 62.5 . 
4.32 8 10.4 P4 
4.87 9 11.8 129 
5.41 10 13.1 275 


Equipped for a non-stop flight from New York to Chicago, 
the DH34 would be able to carry about 60 per cent more pay 
load with its present performance if the efficiency could be 
increased by the ratio of 80/70. 

The DH34 undoubtedly does represent a more efficient 
machine both structurally and aerodynamica'ly than the one 
assumed in our discussions of “Propulsion Efficiency vs. Per- 
formance”. The aerodynamic efficiency may be largely 
attributed to the use of a geared motor, which type we strongly 
recommended in our article. It will be noted that our example 
was given to represent average present day practice rather 
than the best modern type which Mr. Black claims the DH34 
to be, 

Roy G. MILLER 
F. E. Serer, Jr. 





Seaplane Mail for New Orleans 


Seaplane mail service at New Orleans will be established 
soon, according to an announcement given out by the Post 
Office Department, in line with the policy to speed up mails 
at the chief American ports. The plane will catch outgoing 
steamers with late mail and bring in mail from the steamers 
half of a day ahead of time. 
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Air Service 


Airship C2 in Night Flight over New York—The Army air- 
ship C2, Capt. William E. Kepner, A.S., in command, made 
a fine night flight July 27-28. Leaving its station at Aber- 
deen, Md., at 5 p. m. the ship made a round trip to New York, 
which it reached in the middle of the night, and was back again 
at Aberdeen at 5.30 the next morning. The weather was far 














General Patrick, Chief of Air Service, and Captain Kepner, 
who commanded the airship C2 during her night flight 


from ideal for such a trip, for wind, fog and showers made 
navigation difficult, particularly in the neighborhood of New 
York. 

The C2 ran into bad fog over Trenton, N. J., and on cross- 
ing the upper bay the lights of New York were invisible from 
600 ft., but Coney Island was plainly seen. Over the Battery 
the airship descended to about 400 ft. and was picked up by 
a 600,000,000 candle power mobile searchlight which the 
Sperry Gyroscope Co. had stationed there at the suggestion 
of the Aeronautical Chamber of Commerce. A dozen more 
searchlights were distributed over Manhattan and Brooklyn, 
but the weather was so thick that the C2 was unable to pick 
them up and abandoned its attempt:to pass over the city at 
an altitude of 500 ft. The ship was over New York for about 
an hour and a half before it started on its return trip. 

3eside Captain Kepner, in command, the crew of the C2 
consisted of Lieuts. G. Harris and E. S. Moon, and Sergt. 
A. D. Albrecht.. In addition, three news association men and 
a photographer were carried on board. ; 
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Air Service Reserve, 5th Corps Area—With commissioned per- 
sonnel assigned and attached to 28 of the Air Service units 
of the 5th and 15th Army Corps, work is now going forward 
upon the placing of the individual officers in flights and in 
jobs in line with their previous experience, and in the pro- 
eurement of enlisted men for the different organizations. 

Authority has been received from the Fifth Corps Area 
covering the sending of 600 officers and 300 enlisted men to the 
Summer Training Camp at Camp Knox, Ky., between July 
15 and 30. Of this number the Air Service quota will be ap- 
proximately 60 officers and 30 enlisted men, and special efforts 
are being made to have this list include representatives from 
each unit organized at present. 

Maj. Henry J. F. Miller, A.S., who has been placed in 
charge of Air Service reserve activities in the 5th Corps Area, 
states that the value of having the Air Service quota a repre- 
sentative gathering is obvious, that if we can get two officers 
and one enlisted man from each individual organization to 
attend the Training Camp, then have them attached to God- 
man Field for training, with the opportunity to get what they 
all want—“a chance to take the air again”—and some work 
in shooting trouble on the dead line, a good start will have 
been made toward the achievement of the ultimate aim of the 
Organized Reserves—yearly training as a unit with full 
strength in commissioned and enlisted personnel. 


* * * 


Lieut. Moseley in Long Cross Country Flight—First Lieut. 
C. C. Moseley, the winner of the first Pulitzer Trophy race, 
in 1920, recently had the distinction of awakening in Dayton, 
eating breakfast in Washington, D. C., lunching at Dayton 
again, being at Bettendorf, Iowa, for dinner, and coming 
down for the night at Rantoul, Ill. The total distance of 
1380 miles was covered by Lieutenant Moseley, in a DH4B, 
in 14 hr. 50 min. The flier, who had his mechanic with him, 
left MeCook Field at 4.40 a. m., landed at Washington at 
9.10 a. m. and ate breakfast there while his plane was being 
eassed. Leaving there without delay, he was back in Dayton 
for lunch at 3.30, where more gas was taken on, and he left 
for Bettendorf, Iowa, where he landed at Wallace Field at 
5.30 p. m., as he had predicted in a wire to Frank Wallace, 
proprietor of the field. At 6.35 p. m. Lieutenant Moseley 
took off once more, and landed at Chanute Field, Rantoul, Il. 
at 9.30 p. m. 


* * * 


Forest Fire Patrols to be Operated—Army airplanes which 
in the past few years have been instrumental in saving the 
government thousands of dollars in connection with the con- 
servation of our National Forests by the ability of pilots to 
quickly discover forest fires, promptly reporting them by 
radio to Forestry Bureau officials and enabling them to in- 
stitute immediate measures to combat them, will once more 
patrol the forests this year. Due, however, to the lack of 
appropriations, it will only be possible to patrol the forests 
in the State of Oregon. 

The decision to inaugurate the airplane patrol this year 
was reached after a conference between General Patrick, 
Chief of Air Service, and the Secretary of War, and tele- 
graphie orders have been sent to the Air Officer of the Ninth 
Corps Area at San Francisco, Calif. to inaugurate this patrol 
at onee. The Oregon patrol will be conducted by the Air 
Service personnel from Crissy Field, Ca'if., and Mather 
Field, Calif. Seven pilots and twenty en'isted men have been 
assigned to this work, and seven airplanes will be used. It 
is contemplated to conduct this patrol for a period of six- 
ty days. 
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Official Photo U. S. Navy 
The Curtiss Model TS combat plane, fitted with a 200 


Death of Capt. Thomas H. Shea—On the afternoon of Satur- 
day, June 17, Capt. “Tommy” Shea, of the Second Group 
- (Bombardment) who went from Kelly Field to Ellington 
Field to ferry back an SE5, crashed on the airdrome soon 
after taking off. Captain Shea was instantly killed and the 
ship burned. 
The following tribute to the deceased officer is paid by the 
Kelly Field correspondent of Air Service News Letter: 
“The death of Capt. Thomas H. Shea at Ellington Field 
on June 17 has cast the entire Bombardment Group into 
sorrow. As Executive Officer of the Field he endeared him- 
self to every officer and enlisted man of this command by 
his unfailing helpfulness in times of difficulty, his ready 
smile and word for each of us, and his enthusiastic flying 
activities. Even before rejoicing over his assignment to us 
as Commanding Officer of the Eighth Squadron had waned, 
the tidings of his untimely death while taking off in an SE5 
at Ellington Field blotted our sun of happiness. Although 
he had been flying for little more than a year, his love of the 
game kept him in the air even on holidays, and he was con- 
sidered one of the most capable and fearless pilots on the 
Field. Before transferring to the Air Service, Captain Shea 
served in the Infantry of the First Division, and had been 
decorated for gallantry in France. The passing of this brave 
life leaves to us but seant satisfaction of knowing that he 
died as he lived: ‘First, a MAN; always a true soldier; he 
left us with his boots on’.” 





Naval Aviation 


Tests of Combat Planes—A shipplane that is designed to meet 
every requirement of combat and pursuit in connection with 
Fleet operations, is at present under test at the Anacostia Air 
Station, under the supervision of the Bureau of Aeronautics 
of the Navy Department. Present indications are that the 
plane will develop characteristics equal for combat work to 
any land plane in general use by the military services and in 
addition to this the features which render it peculiarly adapt- 
able to ship use are incorporated in this new design. The 
plane is a Navy design built at the Naval Aircraft Factory 
in Philadelphia. 

Another plane of the same type has recently been completed 
by the Curtiss Company at Garden City, L. I., and will shortly 
be flown to Anacostia for further tests. This machine is 
illustrated above. 





hp. Lawrance radial engine, built for U. S. Naval Aviation 


With the development of aircraft carriers to a point where 
they are now recognized as an essential arm of the naval foree, 
it has been necessary to tackle the problem to be solved in 
producing suitable designs of aircraft to operate from the 
carriers. These problems in a few words included the follow- 
ing questions: How evolve aircraft of the various types and 
possessing the following qualities:—(a) Best performanee 
(b) Greatest radius of action (ce) Smallest dimensions (d) 
Best adapted to handling and stowage on board ship, and 
operating from a ship or an airdrome. 

The TS, as the new plane has been designated, in recent 
tests, has demonstrated all of the above qualities in a manner 
extremely satisfactory to government experts, and it is ex- 
pected that quantity production on this type will go ahead 
within the near future. 

It is not claimed that the TS is superior to any fighting 
plane in the world, but government experts connected with the 


Bureau of Aeronautics state that it is the equal of any craft. 


of its kind in standard use. The plane is equipped with a 
Lawrance 200 hp. air cooled motor which is the highest 
powered air-ecoled motor built in the country. The construe- 
tion of the wings is such as to permit of rapid assembly. The 
struts which connect the upper and lower wings are secured 
in place with pins which are quickly withdrawn so that the 
plane ean be disassembled quickly and carried in the smallest 
possible space on board aircraft carriers. This feature will 
also enab'e the largest possible number of machines to be 
placed on board. 

A standard equipment of two types of landing gear is 
provided, namely: wheels for Jand‘ng on the deck of carriers 
or on 'and, and’ vontoons for landing on water. Both types 
of landing gear will be supplied so that the rapid conversion 
from landplane to seaplane may be effected. 


. * * 


The Navy Sales Bulletin—The U. S. Navy Central Sales 
Office, Navy Yard, Foot of 8th St., S. E., Washington, D. C., 
issues every Monday a bulletin for the convenience of pro- 
spective rurchasers, correspondents, editors and others inter- 
ested in liquidation of Surplus Navy Materials. 

Catalogs on any of the sales listed may be obtained from 
any of the following offices: Supply Officer at Navy Yards, 
Philadelphia, Pa.; Char'eston, S. C.; Boston, Mass.; Mare 
Island, Calif.; Puget Sound, Wash.; Norfo'k, Va.; Naval 
Training Station, Great Lakes, Ill.; Board of Survey, Ap- 
praisa! and Sale, Navy Supply Depot, Brooklyn, New York; 
Navy Sales Representatives, 216 Westminster Bldg., Chicago; 
Room 832, Shipping Board Bldg., 45 Broadway, New York. 
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Wind Indicator at Arlington—The Bureau of Aeronautics, 
Navy Department, has arranged for the installation of wind 
recording devices on the 700 ft. radio tower at Arlington for 
the benefit of aviation. 

A mast has been erected on the tower equipped with a 6 ft. 
wind vane and a combination anemometer. A shaft connected 
to the vane will turn a cam which will have electrie connec- 
tions running to a register in the transmitting station arranged 
to. automatically record the wind direction every minute. The 
anemometer will have two circuits; one for transmitting miles 
of wind to the register, and one running to a buzzer which 
will indicate the wind velocity whenever a button is pressed; 
the number of buzzes counted per minute will indicate the 
rate that the wind is blowing. 

The triple register as it is called will also make a continuous 
record of sunshine. The sunshine transmitter will be placed 
near the wind mast and will indicate on the register every 
minute of bright sunshine that strikes the top of the tower. 

















Official Phéto U. S. Navy 
Secretary of the Navy Denby getting ready for a flight 


The purpose of the sunshine transmitter is to show on the 
register whether or not there is sunshine above a fog that 
might be prevailing over the ridges and river in the vicinity 
of Washington. 

At present, in order to get the wind velocity and direction 
at considerable distance above ground sma!) balloons inflated 
with hydregen are liberated and bearings on them together 
with altitude angles are obtained with a theodolite each minute, 
which, when plotted, will show the speed and direction of the 
currents that drifted the bal'oon. The balloons are usually 
inflated so that they will rise at the rate of 200 meters per 
minute; and, when the sky is clear they can be fo'lowed to 
heights of 10,000 ft. or over and the air currents determined 
in that way. However, there are times when fog, low c!ouds, 
rain or snow interfere with the observation of pilot balloons, 
so that the advantage of having wind instruments on high 
towers becomes apparent. Quotations of wind direction and 
velocity from the Arlington Radio Station will be of great 
benefit to aviation throughout this territory. Arrangements 
will be made between the Bureau of Engineering and Bureau 
of Aeronautics, Navy Department, whereby pilots can call 
up the Arlington Radio Station and get the wind velocity and 
direction at any time, for flight purposes. 
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Deck Landing Experiments—For the past few months the 
Naval Air Station at Hampton Roads has been the scene of 
heretofore secret experiments having to do with the arresting 
of airplanes in a space that will represent the limits of the 
deck of a carrier. A wooden platform 100 ft. in length and 
40 ft. wide had been constructed, equipped with a number of 
athwartship wires to which weights were attached where the 
ends of the wires overhung the platform. 

Lengthwise of the platform were stretched two wires to 
guide a plane once it had landed on the dummy deck. The 
naval planes at the station manned by pilots who will fly 
from the carriers have been engaged in practice landings 
on this deck and in the light of past two months’ experiments 
the device has been perfected so that it is now adapted to use 
on shipboard and will enable the safe landing of any type 
of plane equipped with landing gear in use in the Navy. 

To land a plane on the dummy deck the pilot comes in low 
and close to the edge of the platform, so that a hook suspended 
from the bottom of the plane engages the transverse wires on 
the deck. The successive wires are then picked up, and fhe 
increasing amount of weight attached to the wires exerts a 
braking effect on the speed of the plane and it is brought to 
rest within the space of a distance measured in feet. 


” * * 


Naval Orders—Lieut. Hugo F. A. Baske (M.C.), det. Nav. 
Air Sta. San Diego, Calif.; to duty U.S.S. Nitro. 

Lieut. (j.g.) Karl Sehmidt (C.C.), det. Office of Gen. In- 
spector of Naval Aircraft, Eastern District, Garden City, 
L. I.; to Friedrichshafen, Germany. 

Lieut. Richard E. Byrd, det. Bu. Navigation; to Bu. Aero- 
nauties. 

Ens. John P. Curtiss, det. Nav. Air Sta. Pensacola, Fla.; 
to U.S.S. Hannibal. 


* +. * 


Marine Corps Orders—First Lieut. Clifford Pritchard, det. 
Nav. Air Sta. Pensacola, Fla.; to N.O.B. Hampton Roads. 

See. Lieut. John G. Clausing, det. Nav. Air Sta. Pensacola, 
Fla.; to Marine Barracks, Parris Island, 8. C. 

See. Lieut. Joe N. Smith and See. Lieut. Goodyear W. 
Kirkman, det. Marine Baracks, Quantico, Va.; to 1st Air 
Squadron, M. C., Santo Domingo. 





Coming Aeronautical Events 
AMERICAN 


Date Aviation Meet, Aircraft Exhibition’ and 
Postponed Aeronautical Congress, Chicago. 
Oct. 7 — Detroit Aerial Water Derby, Detroit. (Cur- 
tiss Marine Flying Trophy Competition.) 
Oct. 12-14 — Detroit Aerial Derby, Detroit. (Pulitzer 
Trophy Race.) 


FOREIGN 


August — Coupe. Jacques Schneider. (Seaplane speed 
race.) Naples, Italy. 
August — Tyrrhenian Trophy. (International Seaplane 


Competition.) Naples, Italy. 

Aug. 6-20 — Soaring and Gliding Competition, Clermont- 
Ferrand, France. 

Aug. 9-24 — Soaring and Gliding Competition, Gersfeld, 
Germany. 

September—Grand Prize of Italy. (International Air- 
plane Competition.) Milan, Italy. 

Sept. 22 — Coupe Henri Deutsch de la Meurthe. (Air- 
plane speed race.) France. 
American elimination trials, if required, to 
be held about Aug. 15, at Mitchel Field, L. I. 

October — International Parachute Competition. Rome, 
Italy. 
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Foreign News 


Colombia—Colombia is considered to be ahead of other 
South American countries in civil aviation, and the latest 
developments confirm this view. Since the beginning of Sep- 
tember, the German-Colombian Aviation Co. established a 
regular service for mail and passengers along the following 
routes: Barranquilla-Giradot-Neiva and Barranquilla-Car- 
tagena. Other routes are under consideration. Five machines 
are employed in the River Magdalena, covering in 7 hr. the 
distance which usually takes nine days by steamer and rail. 

During September last, two seaplanes covered 4,956 miles 
in 41 flights, transporting 27 passengers and four tons of 
mails and parcels. In October, three machines covered 9114 
miles in 67 journeys with 57 passengers and 53, tons of goods. 
In November, four machines accomplished 105 flights, travel- 
ing over 10,224 miles and carrying 126 passengers and just 
over 10 tons of goods. The figures for December were 94 
flights, distance covered, 10,256 miles, 93 passengers and 
9 1/3 tons of goods. The total flights for the last four months 
of 1921 were 307; miles covered, 34,550, mails and parcels, 
tons, carried, 29 1/3 and passengers carried 303. 

The above figures clearly show the progress of civil aviation 
in Colombia. In the routes mentioned not a single accident 
has been registered. In Manizales, Medellin, Cali and Pasto, 
Italian, French and Colombian aviators frequently give spec- 
tacular flights, and all the principal towns are eonsidering 
schemes for regular aerial transport. Before the end of this 
year, it is expected to have a complete net of aerial routes. 
The great gold and platinum mines of the country will then 
be able to save two or three weeks in the conveyance of their 
valuable metals to the coast. 

The Government has a Military Aviation School under 
French tutors, and considerable progress has been already 
attained by the Colombian pilots. 


* * * 


Holland—An international aeronautical exhibition will be 
held in Rotterdam under the auspices of the Royal Netherlands 
Aero Club during the first two weeks in September. Exhibi- 
tors and visitors from all over the world will be invited to 
this exhibition which will be known by the initials I.C.A.R. 
The city of Rotterdam has spent a large amount of money 
on its airport, which is now considered the best organized in 
Europe. The city is co-operating in every way to make the 
aircraft exhibition a success, and to this end is making ar- 
rangements to grant a subsidy and also participate in the 
guarantee fund. 


*. * * 


Siam—F ailing to obtain the necessary grant for the devel- 
opment of her Air Service, Siam is holding a million tical 
lottery as an alternative method of getting things aerial 
going.’ Fifty thousands pounds will be distributed in prize 
money, and the air service will benefit by the same amount. 
The prize will be £10,000. 

Siam’s air force consists of 115 airplanes and a staff of 
650. There are five airdromes and 25 prepared landing places 
in the country. 


7 « * 


Norway—The Norwegian government, in a decree recently 
made public, announces the identification marks of Norwegian 
civil aircraft. These consist of the nationality mark “N” and 
a registration number, both of which appear on the sides of 
the fuselage (or hull) and on the wings of airplanes, and 
on either side of the envelope of free balloons and airships. 
Heavier-than-aircraft will besides display the Norwegian mer- 
chant flag painted on both sides of the rudder. 


* + * 


Italy—Under the recent reorganization scheme adopted for 
Italian naval aviation, three classes of heavier-than-air craft 
will be specialized: for combat and scouting single engined 
flying boats will be employed, and for bombing the four- 
engined (1200 hp.) P.R.B. flying boat. It is possible that 
land machines will also be used for combat work. 
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CALIFORNIA 


SAN FRANCISCO, CALIFORNIA 
EARL P. COOPER AIRPLANE & MOTOR CO. 





ILLINOIS PARTRIDGE, Inc. 


Aeronautical Instruction 
Aero Club of Illinois Mail Address-- 


Field. Chicago, Ill. 430 S. Michigan Ave. 
Write for Booklet 





INDIANA 
One of the largest and best equipped flying fields 
in the United States. 
KOKOMO AVIATION CORP. 
Kokomo, Indiana 


ALL TYPES OF CURTISS PLANES. 





MARYLAND 
Logan Field, 5 miles S. E. of Baltimore 
All branches of Commercial Aviation, 


Shops, Hangars and efficient Field Service. 
AMERICAN AIRCRAFT Inc., Station F, Box 104, Baltimore, Md. 





MICHIGAN 
AEROMARINE AIRWAYS, INC. 
Daily Service to Cleveland 
MEMORIAL PARK & RIVER 
DETROIT 


11 Passenger Flying Cruisers 





MINNESOTA 


WHITE BEAR LAKE, MINN. 


The Twin Cities’ chief summer resort. 


Harold G. Peterson Aircraft Company 
SCHOOL OF AVIATION 





NEW JERSEY WeEW YORK AIR TERMINAL 


800 Acres -- 6 miles from Times Square. 
Learn on ships that cannot tail spin. Planes rented $30. hr. 


CHAMBERLIN AIRCRAFT 


Hasbrouck Heights, N. J. 





NEW YORE & NEW JERSEY 
CURTISS FIELD, GARDEN CITY, LONG ISLAND 
KENILWORTH FIELD, BUFFALO, N. Y. 
FLYING STATION, ATLANTIC CITY, N. J. 
CURTISS AEROPLANE & MOTOR CORPORATION 





NEW YORE 
AEROMARINE AIRWAYS, INC. 
Times Building, New York 
11 Passenger Flying Cruisers -- 5 passenger, open and 
enclosed Flying Boats. Sightseeing Tours - Flights to Shore 
and Lake Resorts 











OHIO : 
AEROMARINE AIRWAYS, INC. 
Daily Service to Detroit 
D & C DOCK, FOOT OF EAST oTH ST. 
CLEVELAND 
11 Passenger Flying Cruisers 
OHIO 


DAYTON, OHIO. 


Supplies, Hangars, Shops and Field 1 Mile from Dayton limits. 


JOHNSON AIRPLANE & SUPPLY CO. 





WISCONSIN 
vet CURTISS-WISCONSIN AEROPLANE CO. 
FLYING SCHOOL 
Milwaukee Air Port 
GILLES E. MEISENHEIMER 


330 Clinton S*reet Milwaukee, Wis. 








If you are one of the companies in your state having first 
class facilities for passenger carrying, pilots’ trzining and 
special flights, you should be represented in WHERE TO FLY 
each week. 


26 Consecutive Insertions $20.00 
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The latest addition to U. S. Army 
Dirigible Fleet measures 170 feet 
long and has a cruising radius of 20 
hours, at 65 miles per hour. 


The Goodyear AC— 
A New Type, Non-Rigid Dirigible 


Test flights proved that the unusual 
contour of the Goodyear A.C., best de- 
scribed as “Squat,” was fully justified —the 
lift of the ship was remarkable, her speed 


was more than satisfactory. 


Concerning the varnish protection given 
various surfaces of the ship against weather, 
its makers, the Goodyear Tire and Rubber 
Company, have this to say: 


“Our experience with Valspar on previous 
ships we have built made us select it for the 
latest Military Airship just accepted by the 

overnment. Valspar has those qualities of 
durability and flexibility we look for in 


choosing a varnish for airship work. 


“Army and Navy Specifications call for 
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‘Valspar’ or ‘Equal’, and we consider “Valspar’ 
to be the best varnish for this work. In our 
long experience as pioneers in the building of 
airships for both branches of Government 
Service we have never had a varnish defect, 
and we attribute that to our use of ‘Valspar.’” 


Valspar was used on the fins of the 
Goodyear A. C. and on the exterior and - 
interior of the car, including the aluminum 
tanks, the fixed and movable control sur- 
faces, instrument board and all metal parts. 
Durable, waterproof, flexible—Valspar pro- 
tects wood and metal surfaces from water 
and weather, vibration, heat and cold. 


If there’s a surface to be varnished — 
use Valspar. 





VALENTINE’S 


LSPAR 


The Varnish That Won't Turn White 












VALENTINE & COMPANY 


Largest Manufacturers of High-grade Varnishes in the World 
ESTABLISHED 1832 


New York Chicago Boston Toronto 
London Paris Amsterdam 


W. P. FULLER & CO., Pacific Coast 
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Fokker Commercial Airplanes 
Have Flown 1,000,000 Miles 
on European Airlines During 
the Past Two Years With 
100% Safety. 















THREE SEATER BIPLANES 
and 


SIX SEATER MONOPLANES 


In New York, For Immediate Delivery 


CONTRACTORS TO THE U. S. ARMY AND NAVY 








286 FIFTH AVE., NEW YORK, AND AMSTERDAM 














OPPORTUNITY IS KNOCKING 


JN4D’s, flown very slightly, if at all, splendid condition, and brand 


new OXs5 Motor Complete with Tools, at Buffalo .......... , only $875. 
JN4D’s, flown very slightly, if at all, splendid condition and good used | 
i he lS ET AR TC, SA ae aI a , only $goo. | 
Same JN4D’s, without motor or instruments, .............., only $500. 


New Handley Page, 16 passenger, equipped with two new 365 H.P. Rolls- 
Royce Motors, inclosed cabin, lavatory, top speed 90 miles an hour, 
cruising speed 75, low landing speed permits using average roadside flying 


field—same type ship used on London-Paris Route, wonderful | 


ea Lace nh aa a Ad a hk ae Oe eee oo ele eb e 4.0 08 4-4 , $17,000. 

Aviation has never known as wonderful bargains | 
as these 

Quoted subject to prior sale; terms thereon 14 with order, balance COD. 
MOTORS 


OXs5, 8 cyl. 90 H.P. Curtiss Hammondsport in original boxes $325, | 
OXs5 Motor, overhauled, splendid condition $200; not overhauled $150. | 


Overhauled OXX6 100 H.P., splendid condition $425; slightly used 


OXX 100 H.P. Motor $475; new 150 H.P, Hispano $850; 190 H.P. | 


Mercedes $700. 60 H.P. 6 cyl, air cooled Kemp $225.; 80 H. P. LeRhone | 


$100. 
AIRPLANES AND FLYING BOATS. 
Canadian Curtiss $850. and up; Curtiss JN4D’s $650. and up; J-: 
Standards $800. and up; slightly used Curtiss F Boat with Curtiss OXX 
too H.P. Motor $1000.; new MF Boat with Curtiss 100 H.P. Motor not 
installed $1275.; MF Boat without motor $675; Curtiss K-6 Seagull, 
splendid condition $2300; MF 3 Pass. Boat with 150 Hispano Motor, 
very good condition $1550. 
SPARES 


Everything for Canuck, JN4D, J-1 Standard and OXs5 Motors; new | 


wings $75. each; landing gear complete $75; without wheels or tires 
$48.; radiator $20.; new 26 x 4 casings $4.80; slightly used casings $3.25; 
moderately used casings $2; new 26 x 4 tubes $1.; wing strut with fittings 
$s; cylinder with jacket $13. piston $3.; piston pin $:; Burd High 


Compression piston rings 20c; exhaust valves $1.50; intake valves $1; | 


oil gauges $3.50; CAL propellers for OXs5 Motor $15; Buffalo Mahogany 
metal tipped propeller $35; Flottorp new design metal tipped $47.50; 
OXX pusher propeller $35. soft leather helmets $4.; NAK Resistal 
goggles $5. wing beams $8; A Grade mercerized cotton 55c yd.; AA 
grade linen 8o0c yd.; cotton tape 6c yd. linen tape 8c yd.; Splendid 
guaranteed Nitrate Dope $2. gal. or 5 gals, $9.25. Canuck or JN4D upper 
wing cover cotton $15; Canuck lower wing cover, cotton or linen $12.; 
Champion or AC Spark Plugs .75; Bamboo wing skids $1.50; metal $2.50; 
wind shields, safety belts, wire, cable, ferrules, shackles, wing 
ribs, tail skids, and everything. 
When in a Hurry Order from me. Watch my speed in shipping. 


716 W. Superior, _F LOYD J. LOGAN, Cleveland, O. 





LINCOLN STANDARD AIRPLANES 


BEST IN THE WEST 
$2950 Bays any standard model $2950 
$5485 Buys our inclosed coach $5485 


All models equipped with 
Hiso motors of the 150 and 180 H. P. type. 


Lincoln Standard Airplanes give the utmost in performance, 
are consistent, with sturdy and conservative construction. 


A real three passenger commercial airplane. 
Agents wanted 


Write us today for literature and our agency proposition. 
Address 


LINCOLN STANDARD AIRCRAFT CO. 


Lincoln, Nebr. 

















do you know 


that AVIATION is now the 


only american aeronautical weekly 


U. S. $4.00 - CANADA $5.00 - FOREIGN $6.00 


AVIATION 
225 Fourth Ave. New York 
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JOHNSON AIRPLANE AND SUPPLY CO. 
DAYTON, OHIO 


AN AERONAUTICAL DEPARTMENT STORE that car- 
ries in stock ten thousand and one different parts for AIR- 
PLANES & MOTORS, ranging from brass tacks to complete 
‘planes. It is our business to furnish you with aeronautical 
equipment. Order from us now and save time and money, 
as we know what prompt and guaranteed service means to 
you. All material advertised is carried in stock at our own 
warehouse in Dayton. Write for new revised price list 


No. 4. 
NEW PLANE PARTS NEW MOTOR PARTS 

i N4D or Canuck $60.00 Cylinders, OX5 $8.50 
a. Sonn Complete, Intake Valves, set of eight 2.00 

Dee or Canuck 50.00 Exhaust Valves set of eight 4.00 
Landing Gears less wheels 30.00 Exhaust Valve springs 10 
Wheels, 26 x 4 5.00 Exhaust or intake tappets’ .10 
Tires, 26 x 4 Cord 3-50 Complete set OX5 tools 10.00 
Tubes 26 x 4 1.50 Safety Belts 2.00 
Center Section with Propeller Hub, complete 

fittings Standard 10.00 assembly 5.00 

PROPELLERS 
Toothpick or D5000 type, tipped, OX5 25.00 
Toothpick or Ds5000, tipped, good, used 10.00 
New, tipped, for 150 Hispano 25.00 
Propeller for any foreizn plane 25.00 
NEW MOTORS 
Curtiss OX5 325.00 
LeRhone 80 150.00 
Fiat 300, with tools 400.00 
Anzani 45-50 H.P. 250.00 
PLANES READY TO FLY 

JN4aD with OXs, new 1200.00 
Vought with 120 Benz, 3 place 1500.00 
Standard with 160 Beardmore 3 place 2750.00 
Curtiss H. with 150 Hispano 2 place 2500.00 


You are cordially invited to visit owr modern airdrome and inspect 
this material 


JOHNSON AIRPLANE AND SUPPLY CO. 


DAYTON, OHIO 








NEW PRICES 


New Curtiss JN4 new OX5 motor, complete 
Same plane less motor instruments .................. 450.00 


New Standard J1, new OX5 motor, complete ........... 950.00 
Same plane less motor instruments .................. 500.00 
Pret, Be Be I elec oes bcc ci cas tewece 1200.00 
Thomas Morse scout 80 Le Rhone, complete _.......... 450.00 
New copper tipped propellers .....................0. 17.50 
New Curtiss OX5 motors original boxes ............... 275.00 
Resistal Goggles (special price dozen lots) .............. 3.00 
Complete sets wings, wires, tail unit struts, original boxes 

I TEE aso dicin hea hhie cae OE ak od Oe ace 2s 165.00 
Single panels, Canuck JN4D, and Standard J1 ........... 57.50 
Complete stock parts Minneapolis, material stored east, south, and 
west, immediate shipment your convenience. Write or wire 


MARVIN A. NORTHROP 


c/o Minneapolis Athletic Club, Minneapolis, Minnesota. 











ee ol 


New Prices Prevail 


SHIPS - BOATS 
PARTS 


JAMES LEVY AIRCRAFT CO. 


2035 INDIANA AVE. CHICAGO, ILL. 
ARERERCESREERER EERE EERE ER EERE 
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warwick NQN-TEAR Acro-ctoth 


A SAFE CLOTH for FLYING 








For Particulars Apply to 


WELLINGTON SEARS & CO. 


66 Worth Street, New York 











SAFETY FIRST 
AIRPLANE CLOTH 


Pinked Tape -~ All Widths 
TESTED AND GUARANTEED 
To Grade A Specification 16,004 
Immediate Delivery 
W. HARRIS THURSTON & CO., INC. 
116 Franklin St. New York 


Telephone Franklin 1234 
Contractors to U. S. Army and Navy 














ROEBLING 6 x 7 (COTTON CENTER) 
GALVANIZED AIRCRAFT CORD. 


he 


Because of its flexibility thiscord is used for 
steering gear and controls. Other aircraft 
materials made by us include wire, strand, 


thimbles and ferrules. 
JOHN A. ROEBLING’S SONS CO. 


Trenton New Jersey 








PLYWOOD 


Water Resistant Panels 
Made According to 


Government Specifications 
Any Size or Thickness 


New Jersey Veneer Co. 


Paterson, N. J., U. S. A, 
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EDWARD P. WARNER 


Consulting Aeronautical Engineer 








Mass. Institute of Technology 
Cambridge, Mass. 








CLASSIFIED ADVERTISING 


10 Cents a word, minimum charge $2.50, payable in advance, 
Address replies to box numbers, care AVIATION, 225 Fourth Ave., 
New York. 





FOR SALE: D.H.6—O.X.5. motor, had about 12 kours. 


Fine looking ship. New last year and completely rebuilt. 


Real 3 passenger job. Must be seen to be appreciated. Flown 


only privately. Need cash, make offer. F. F. Snyder, 38 St. 


Pauls Place, Brooklyn, N. Y. 





FOR SALE—Patent on an aerial camera mount. Is useful 
to make good aerial pictures, Patent No. 1,423,364. Address 
J. Sharpe, H.Q. Co., 13th Engineers, Camp Humphreys, Va. 





















'43a2) LEARN 10 FLY 


. Learn to fly in the oldest 


i 


and most successful com- 
mercial aviation school in 
America. 


Many Diggins graduates are 
Instructions free :f s‘u- Prominent aviators. 
dent buys h:s plane from The Diggins school has its own 
us. Send for free beau- field ] 
tifully illustrated catalog _— newest type planes, competent 
today. instructors, barracks and hangars. 
Courses include everything pertaining to flying, ground-work, 
assembly, wireless, aerial photography, field management; etc. 


The Ralph C. Diggins School of Aeronautics 
Dept. 18 140 N. Dearborn St. Chicago, Ill. 
































THE FIRST ANNUAL EDITION OF 


Just off the Press 


Who’s Who in American Aeronautics 


It contains 1000 biographical sketches, numerous photographs and a great deal 
of information of permanent reference value not heretofore brought together. 
The table of contents includes the personnel of: 


State and Municipal Aviation Commissions 
Army Air Service 

Navy Bureau of Aeronautics 

Air Mail Service 

National Advisory Committee for Aeronautics 
Officers and Committees, Aero Club of. America 
Officers and Committees, other Aero Clubs 
Aeronautical Chamber of Commerce 
Manufacturers Aircraft Association 

Aircraft Underwriters’ Association 

American Aeronautics’ Safety Code 
Advertising Section 


An advertising section thoroughly representative of the aircraft industry — manu- 
facturing, sales and operations — will prove a valuable feature. 


ONE DOLLAR PER COPY 


THE GARDNER, MOFFAT CO., Inc. 225 4th AVE., NEW YORK 
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THE WISE PILOT 


Buys the PETREL because he can get it in and out 
of small fields more safely; because it goes farther and 
faster on a gallon of gas; and because its rigid design 
without wires and turn buckles, and its simple con- 
struction methods cut its maintenance costs in half. 


ASK US WHY 


etre 


‘Sturdy Simplicity” 


Sales Territory Still Open 


HUFF DALAND AERO CORPORATION 
sole distributors 


1018 Commerce Bldg. KANSAS CITY, MO. 














M. F. FLYING BOATS 


We have purchased from the Navy all the 
remaining MF Flying Boats, 57 in number. 





We have sold 17 in a few weeks. 


These are new; unflown and in perfect 
condition: 





Prices from July Ist are: 


MF. without engine, f.o.b. Philadelphia or Pensa- 
dle, Fle... .cvpcidicie senmhdedaspccwhe ss $675.00 


MF, two seater with 100 H.P. OXX6 motor installed, 
ship completely tuned up and ready for flight. 
f.o.b. College Point, L. I., N, Y 1 


MF, converted to three seater, equipped with 150 
H.P. Hispano, f.o.b. College Point, L. I, N. Y.2900 00 





Cox-Klemin Aircraft Corporation 
College Point, L. I., N. Y. 


(23 min, from Pennsylvania Sta.) 


Telephone: Flushing 4127 
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Air Speed Indicator 


PIONEER. INSTRUMENT COMPANY 
MAIN OFFICE AND FACTORY BROOKLYN N Y 


WASHINGTON PARIS SAN FRANCISCO 
441 STAR BUILDING 97. BOULEVARD ST. MICHEL 839 POST STREET 





—— 


EASTMAN ACETATE DOPE 
APPROVED BY THE ARMY AND NAVY 


Eastman Clear Acetate Dope, Code No. 41, in 50 gal., steel drums, 
at less than one half manufacturers price. Every drum guaranteed 
to give satisfaction. We are supplying nearly all of the Govern. 
ment contractors. 


BRAMER-KELLY-CANFIELD CO. 


134-16th ST., BUFFALO, N. Y. 














WRITE FOR OUR 
SPECIAL PRICE LIST 
CANUCK, JN., AVRO 
AND OX-5 PARTS 


ERICSON AIRCRAFT CIMITED 
120 KING ST., EAST TORONTO, CANADA 





AIRCRAFT YEAR BOOK ~ 1922 


Just out Price $3.20 Post Paid 


THE GARDNER, MOFFAT CO., Inc. 
225 Fourth Ave. New York 




















FIVE-PASSENGER BREGUETS 


RENAULT OR LIBERTY MOTORS 
Landing Speed 32 Miles per Hour; High Speed 118; Useful Load 
1250 Lbs.; Ceiling with Load 22,000 Ft.; Gas Consumption 15 
Gal. per Hour; High Lift Wings; Duralumin Construction 
Throughout. 
BEST PERFORMING SHIP EVER KNOWN. 
PRICE $1500 TO $3500 

EXTRA MOTORS AND PARTS 


W. A. YACKEY MAYWOOD, ILL. 


For RELIABLE RESULTS and a SQUARE DEAL. 
USE 


—— : VARNISH 
cust | »SPARAGNHENEES ,| “Aus 
PIGMENTED! .- Reg. Trade Mark ENAMELS 


MADE BY 
TITANINE Inc., Union, Union County, N. J. 








If you want 





Airplane Propellers, metal or wooden parts, or complete 
up-to-date planes, you will get prompt attention by writing 


G. ELIAS & BRO. Aircraft Dept., Buffalo, N. Y. 


AVRO 


With 130-hp. Clerget engine, new condition. Can be 
flown away from Mineola. 


$1000. FOR QUICK SALE AS OWNER GOING ABROAD. 
Box No. 236, Aviation or Hangar 5, Curtiss Field, Mineola 











OTTO PRAEGER 
Aviation Consultant 
5052 Grand Central Terminal Building 
New York City 


Government inspectors found fewer 


leaks in G & O airplane radiators 
than in any other type tested during 
y the war. 





THE G & O 
MANUFACTURING CO. 
NEW HAVEN CONN. 











HAMILTON AERO MFG. CO. 








COMPLETE YOUR FILES 


We have a few bound and unbound volumes of 
AVIATION & AERONAUTICAL ENGINEERING 


write for prices 


THe GARDNER, MOFFAT CO., INc. 














in new condition and ready to fly. 
Extra wheels and copper tipped “prop”’. 
D. D. THURBER, _DETROIT, MICH. 


Down Town Garage 











MILWAUKEE, WIS. 225 FOURTH AVE. NEW YORK 
FOR SALE 
German Rumpler with Maybach Motor, CHARLES H. DAY 


Consulting Aeronautical Engineer 
Plainfield, N. J. 
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HAircratt Service Director 


WHERE TO PROCURE EQUIPMENT AND SERVICES 
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USED 
JN’s 
AND 
CANUCKS 


$650.00 UP 
READY TO FLY 
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Reliability is not achieved merely by the 
glib use of the word. Rather is it gained 
in the hard, up-hill fight of successful 
experience where world progress and 
human life has hung in the balance. 


The name plate “Curtiss” stands for far 
more than the products it brands. 
Its significance is the confidence in 
“Curtiss” reliability possessed by more 
than one hundred successful commercial 
flying organizations stretching from coast 
to coast - and in the estimation of more 
flying men than any other name in the 
aeronautical world. 


\ 


, ) 
2 


aN 
ANN 
{ 
ty 
<I>; 
AN 
In 
att N 
i 
ie 
N Un ys 


\ 
i\Y 


ip 





() 
iT 


Iy 
Ke 
"/ 


\\ 


, 
\\ 
\\ 


Up 


\\ 





\ 


\ 












































SAULT AT ME 





MODEL 1237 





Freedom From Vibration 


A Packard Aircraft Engine in flight is as smooth and 
flexible as a Twin-Six or the roadway below. Its 
perfectly balanced design "provides an even flow of 
power, closely approaching ‘hat of a turbine. 





PACKARD MOTOR CAR COMPANY, DETROIT, U. S. A. 


PACKARD 


Ask the man .who flies one 




































































